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(LEGAL NOTICE)
"This report was prepared as an account of work sponsored by the United
States Government. Neither the United States nor the United States Depart-
ment of Energy, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied,
or assumes any legal liability or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus, product or process disclosed, or
represents that its use would not infringe privately owned rights."
ABSTRACT
As part of the Department of Energy (DoE) National Uranium Resource
Evaluation (NURE) Program, LKB Resources, Inc. has performed a
rotary-wing, reconnaissance high sensitivity radiometric and magnetic
survey covering the Alaska portion of twenty-nine (29) 1:250,000
NTMS quadrangles. A total of 21,409 line miles (34,455 line
kilometers) of data were collected during the 1976 and 1977 flying
seasons utilizing a Bell 205A-1 in 1976 and a Sikorsky S58T in 1977.
Traverse lines were flown in an east-west direction at 6.25 mile
(10 kilometer) spacing, with tie lines flown in a north-south
direction at 25 mile (40 kilometer) spacing. The data were digitally
recorded at 2.0 second intervals. The NaI crystal detectors used
in this survey had a volume of 2,154 cubic inches for the terrestrial
sensors. The magnetometers employed were a modified ASQ-10 fluxgate
(1977) and a Varian V-85 proton (1976).
This report covers only the Cook Inlet area comprising the Tyonek,
Kenai, Seldovia, Seward, and Blying Sound NTMS 1:250,000 scale
quadrangles which were flown during the 1976 season and the Anchorage
quadrangle which was flown during the 1977 season. The Eastern
Alaska, Chugach/Yakutat, and Southeastern Areas are covered in
separate reports.
The radiometric data was normalized to 400 feet terrain clearance.
The data is presented in the form of computer listings on microfiche
and as stacked profile plots. The profile plots are contained in
Volume II of this report. A geologic interpretation of the radiometric
and magnetic data has been performed by International Exploration, Inc.
Large, permanent ice fields and large bodies of water were excluded
from the survey since there would be no detectable gamma-rays from
these ice or water covered areas. Rather large areas of swamps in
certain areas resulted in low radiometric count rates.
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SECTION 1.0
INTRODUCTION
During the 1976 and 1977 flying seasons the Cook Inlet Area covering
Tyonek, Anchorage, Kenai, Seldovia, Seward and Blying Sound
quadrangles was flown (see Figure 1). A total of 5,753 line miles
(9,257 line kilometers) of data were collected. Traverse lines were
flown in an east-west direction at 6.25 mile (10 kilometers)
spacing, with tie lines flown in a north-south direction at 25 mile
(40 kilometers) spacing. See Figure 2 for the location of individual
traverse and tie lines within each NTMS 1:250000 quadrangle.
This survey was performed under the United States Department of
Energy's National Uranium Resource Evaluation (NURE) program, which
is designed to provide reconnaissance radioelement distribution
information to assist in assessing the uraniferous material potential
in the United States. All phases of this work were performed for
the Grand Junction office of Bendix Field Engineering Corporation
under subcontract #76-015-S.
While significant radioactive mineral deposits have not yet been
discovered in the Cook Inlet area, the results of the airborne
gamma-ray spectrometer survey have indicated several general localities
in the region, involving certain specific geologic units, where
additional study seems warranted. These areas include the western
portions of the Tyonek and Kenai Quadrangles over the Tertiary to
Cretaceous granitic rocks of the Alaska-Aleutian Range, the
northern and central portions of the Anchorage Quadrangle along the
margins of the Talkeetna batholith and on the northern slopes of the
Chugach Mountains, respectively, the eastern portion of the Seldovia
Quadrangle over the upper Mesozoic sediments of the Kenai Mountains,
and the eastern portion of the Seward Quadrangle over the Tertiary
granites and upper Mesozoic sediments fringing on Prince William Sound.
No significant cultural features, which could affect data values,
exist within this generally remote area of Alaska. It should be noted
that low counts are generally found throughout the area due to the
amount of moisture concentrations from the ice fields in the higher
elevation and marshy areas in the flatlands and some coastal areas.
For the portion of the survey flown in 1976, there were no calibration
facilities available for system evaluation and calibration. During
1977 the system was evaluated and calibrated at Walker Field and
Lake Mead Test Range.
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SECTION 2.0
THE AIRBORNE SYSTEM
2.1 ROTARY-WING AIRCRAFT
A Bell 205A-1, turbine powered utility helicopter and a Sikorsky
S58T Twin Turbine helicopter were utilized during the 1976/1977
season when the Cook Inlet Area was surveyed. See Figure 3 and 3a.
The Bell 205A-l was equipped with floats because a significant
amount of overwater flying was required in the Cook Inlet Area.
All equipment was located within the cabins of the Bell 205A-1 and
Sikorsky S58T with the exception of the magnetometers which were
rigidly mounted to the exterior of the aircraft. See Figure 4 and 4a.
2.2 INSTRUMENTATION
The primary system components include the following (see Figure 5):
(1) Terrestrial Gamma-Ray Sensor
(2) Atmospheric Gamma-Ray Sensor
(3) Magnetometer
(4) Barometric Pressure Altimeter
(5) Radar Altimeter
(6) Temperature Sensor
(7) Data Acquisition System
(8) Recording System
(9) 35mm Tracking Camera
2.2.1 Terrestrial Sensor
This sub-system consists of two identical Scintrex GSA-77 sensors,
each containing seven crystals measuring 7 inches in diameter X 4 inches
thick. The seven NaI (Ti) crystals in each sensor are arranged with
six crystals mounted in a circle around one in the center. Each
sensor incorporates an ultrastable high voltage supply, seven
preamplifiers, a temperature control unit and a detector signal mixing
circuit.
The detectors are housed in an appropriately insulated container. A
heating element inside each container provides temperature stabilization
to maintain detector balance. A temperature range control offers six
2.1
swith-selectable temperature settings, and a temperature meter permits
continued monitoring. A temperature setting of 27.5 0C was maintained
for most of the survey.
The central detector in each sensor contains a light emitting diode
which allows the injection of a stabilization pulse which can be
monitored and stabilized at any location on the pulse height spectrum.
Although two such stabilization sources are available (one in each
sensor) only one is used at any given time. A location above 6 MeV
is used for this LED pulse.
Each of the two sensors provides a sensitive volume of 1077 inches3
and weighs 350 lbs. These sensors draw power from the 28V helicopter
system when in flight. When not flying, the sensor heaters are plugged
into an external 115V power source through a 28V D.C. converter to
maintain temperature control.
2.2.2 Atmospheric Sensor
This sub-system is mounted directly over a lead slab measuring 12 inches
X 12 inches X 3 inches such that its field of view is limited to a
solid angle of approximately 2" in the upward direction.
The detector consists of one 9 inch diameter X 5 inch thick NaI(Tl)
crystal having a total sensitive volume of 318 inches3 , and containing
a light emitting diode system to provide a stabilization pulse.
The weight of the atmospheric detector, including the lead shield
is approximately 300 lbs.
2.2.3 Magnetometer
A model V-85 Varian proton Magnetometer was used during the 1976
season when the Tyonek, Kenai, Seldovia, Seward and Blying Sound
quadrangles were flown. A modified ASQ-10 fluxgate magnetometer
was used during the 1977 season when the Anchorage quadrangle was
flown. The observed field was measured in units of 0.1 gammas
both seasons.
2.2.4 Barometric Altitude Transducer
The barometric pressure instrumentation consists of an elastic pressure
sensing element acting as a prime mover for positioning an electro-
mechanical transducer.
2.2.5 Radar Altimeter
A Minneapolis Honeywell altimeter is used to measure helicopter to
ground distance. The antennae are mounted on the underside of the
tail boom. Altitude measurements are recorded to 1.0 foot. The
recording range is 0-5,000 feet with an accuracy of 5 feet + 3%
at actual altitude.
2.2
2.2.6 Temperature Sensor
A platinum resistance thermometer was utilized to record outside air
temperature with an accuracy of 0.01 C.
2.2.7 Data Acquisition System
Signals from the terrestrial and atmospheric sensors are amplified,
digitized and stored in the digital processor contained in the
1024 channel pulse height analyzer. Each sensor calibration is
such that a 400 channel block contains gamma-ray intensity information
for the energies 0-3 MeV and 3-6 MeV. The last 112 channels in each
block are reserved for storing the stabilization pulses for the
individual LED's. Two independent digital stabilizers are latched
onto their appropriate LED pulse to achieve stability of the entire
gamma-ray energy calibration. An oscilliscope display is available
to monitor the accumulation of gamma-ray pulses during each
acquisition period.
Data from the magnetometer, temperature probe, barometric altimeter,
radar altimeter, clock and the preset data is fed through an A/D
converter into the 1024 channel digital processor.
2.2.8 Recording System
The collected data is fed through a magnetic tape control to the
tape unit. The data is recorded in 7 track BCD code at 556 BPI
density. After each readout cycle, the system is automatically
reset and a new data acquisition cycle is begun.
A permanent record of the following information is obtained for each
acquisition cycle.
1. Acquisition Identification
Four sets of six digit presettable data for
a. Julian day
b. Line number
c. Reference number (job no.)
d. Azimuth (flight direction)
2. Record number - (Sequential Record Count)
3. Time of day (correlates with camera fiducials)
4. Temperature
5. Barometric altitude
6. Radar altitude
7. Scan time (presettable - 2.0 seconds for this project)
8. Observed aeromagnetic reading
9. Live time in milliseconds for both terrestrial
and atmospheric sensors
10. Full gamma-ray spectrum for each sensor package
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SECTION 3.0
FIELD OPERATIONS (1976 Season)
3.1 INSTALLATION AND TESTING
A local Alaskan firm was contracted to provide the Bell 205A-1
helicopter used during the 1976 season'. Because of this, LKB
Resources crews performed the entire installation and testing tasks
in the Anchorage area. Approximately three weeks were required
to complete this effort. Prior to the 1977 flying season, the
equipment was installed and tested in the Sikorsky S58T prior to
mobilizing to Alaska. Additional testing and calibration was
performed upon the equipment's return from Alaska.
3.2 FLIGHT SPECIFICATIONS
Traverse and tie-line locations were drawn on 1:63,360 scale U.S.
Geological Survey topographic Maps for use by the Navigator in
directing the pilot down line. Some intentional deviations were
made in order to take advantage of land falls during certain
overwater flights, bare outcrops within icefields, or to avoid
topographic extremes.
Terrain clearance was held as close to 400 feet as possible,
considering the aircrafts' performance and flight safety parameters,
400 feet was not always possible because of the topographic relief and
high elevations in certain areas. Occasionally, traverses were
interrupted and restarted in order to keep the aircraft within the
prescribed flight altitude limits.
The maximum.aircraft speed was limited to 107.7 miles per hour in
accordance with the requirement to maintain a crystal detector volume/
aircraft speed (V/v) factor of 20 or better. In this case
2154 107.7 = 20.
3.3 DAILY PROCEDURE
The heating elements in the terrestrial and atmospheric detectors
were in operation, using external 115V power, during all periods
the aircraft was on the ground. When airborne, the aircraft power
was utilized to maintain temperature stabilization.
The entire system was checked prior to each days flying by an
LKB technician. This complete system check-out required about
one hour. Prior to production flying, a pre-selected test line
near the base of operations was flown at survey altitude and speed.
The test line was ref lown upon completion of the days flying. The
purpose of this test was to provide data necessary to evaluate
ground moisture effects and/or atmospheric radon conditions in terms
of system repeatability.
3.1
3.4 STATISTICAL DATA - COOK INLET AREA
Flying of the existing Alaska area was performed during June and
July 1976 and July 1977.
Average hours flown per production day.......... 5.6
Average line miles per production day........... 205
Percentage of Weather days.......................31.4
Days on Project................................. 51
Miles flown......................................5,753
During the 1976 flying season it was necessary to utilize a support
aircraft in order to adequately support the field operations and
especially for the purpose of caching fuel in the remote areas.
LKB selected an Alouette II turbine helicopter for this support
operation. A total of 258 hours of flying was required from June
through September 1976.. Additionally two fixed-wing aircraft, a
Dehavilland DHC-6 and Cessna 206, were utilized to ferry gas and
supplies from the main base to remote landing strips where caches
were stored.
On two occasions, marine support was utilized to establish remote
fuel caches. The helicopter was used to lift the fuel from the barges
to the fuel storage area.
3.5 PERSONNEL
The field crew was composed of a field manager, two electronic
technicians, two pilots, a navigator, a mechanic and a data analyst
who was responsible for timely inspection of the data and flight
path recovery.
3.2
SECTION 4.0
DATA REDUCTION
4.1 GENERAL
Figure 6 outlines the processing sequence followed to locate,
identify and reduce the gamma-ray survey data. The following
sections describe the main data reduction steps consisting of
the following principal operations:
(1) Path recovery and geologic correlation
(2) Digital data edit
(3) Radiometric corrections
(4) Magnetics adjustment
(5) Statistical analysis
4.2 PATH RECOVERY
The aircraft track was established by manual identification and
correlation of the 35mm tracking camera imagery with existing USGS
topographic map sheets. The film images were identified on 1:63,360
scale maps from which the UTM X, Y coordinates were read.
The coordinate data was edited by plotting the recovered path from
the scaled X, Y coordinates. This was accomplished via the card
edit plot program. The plotted path was inspected, any erratic
variations were checked and if found in error, corrected and
replotted.
The edited positional data was then transferred to the geologic
map sheets from which the geologic rock units were read and
correlated with the digital data by means of the common fiducial
number.
4.3 DIGITAL DATA EDIT
The airborne data tapes are processed by the edit program which
decodes and translates the recorded data. The multi-channel spectra
for both atmospheric and terrestrial gamma-ray sensors are summed
over the entire time interval required to traverse the surveyed
line. The resulting spectrum is smooth enough to fit a least squares
polynomial to the potassium and thorium photopeaks so as to accurately
locate the channels corresponding to the maximum power points. The
energy per channel is determined and the channel limits corresponding
to the primary energy bands are computed.
K = 1.37 - 1.57 MeV
U = 1.66 - 1.86 MeV
T = 2.41 - 2.81 MeV
4.1
The computation of the photopeak limits effectively compensates
for any spectrum drift.
The counts/channel within each photopeak are summed, as are the
total count (.4 - 2.8 MeV) and the cosmic counts (3.0 - 6.0 MeV).
The summed counts are all normalized to counts per second by
dividing each sum by the recorded net live time.
The ancilliary data (barometric, radar, temperature and magnetometer)
are all converted to appropriate units and tested for validity. The
standard deviation of the median values of the first and second
differences and of the absolute values are computed for groups of
56 samples. All samples within a given group for which three or
more data words deviate more than six times the standard deviation
of the appropriate median are flagged as being of suspect data
quality. The suspect data words are replaced by linearly interpolated
values.
Program outputs consist of a raw spectral data file and a single
record data file containing the summed, normalized raw spectral
data. In addition, a comprehensive edit listing is generated which
is reviewed for possible additional edit corrections and further
provides a detailed list of the magnetic field data which is
utilized for the determination of the magnetic level corrections.
4.4 RADIOMETRIC CORRECTIONS
The reformatted data, having been summed and normalized to counts
per second, was further processed to remove the effects of cosmic
radiation. The atmospheric bismuth (Bi Air) correction was
calculated and plotted, but not applied as a correction to the
terrestrial detector data due to extraordinary environmental and
orographic effects. In addition, the compton scattering of the
higher energy levels into the lower spectral windows was corrected
using the spectral stripping method. The net reduced count was
then tested for statistical adequacy and normalized to 400 feet
altitude at standard temperature and pressure.
4.4.1 Background Corrections
The effects of aircraft background and cosmic radiation are removed
by computing their contribution to each of the primary energy windows,
from empirically derived correction parameters.
The parameters, defining the contribution of these non-terrestrial
radiation sources to the airborne gamma-ray measurements were
determined from data obtained from high altitude overwater flights.
To derive the cosmic and aircraft background correction parameters
several assumptions must be made:
(1) The background radiation, emanating from onboard sources,
is a constant.
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(2) Atmospheric and terrestrial radiation are effectively
eliminated by flying at high altitudes over deep bodies
of water.
(3) The observed count rate varies linearly with respect to
the cosmic count as measured by summing over the energy
band from 3.0 to 6.0 MeV.
Using these assumptions, the spectrums obtained are considered to
be composed of only two components, cosmic radiation and aircraft
background.
The count rate for any given window may then be expressed by the
following equation:
(1) Ci = Bi + Ri Cosj
where:
i, j are the subscripts identifying the
window and observation respectively.
Cij is the mean count for window i, observation j
Bi is the background constant corresponding
to window i.
R. is the cosmic ratio corresponding to window i.
Cos. is the summed cosmic count corresponding to
observation j.
A system of observation equations was formed for each of the principal
windows and solved simultaneously for the most probable values of the
cosmic and background correction parameters.
4.4.2 Compton Scatter Corrections
The effects of the compton scattering of the higher energy radiation
into the lower energy bands of interest were removed by computing the
scattered radiation count utilizing the following correction equations.
(l) Tc = To - bUc
(2) Uc = U0 - Tc-<o - Tc cl H
(3) Kc = K 0 - Tc Bo0 - Tc B 1 H - UcV
where:
U = Corrected Uranium Count
c
U0  = Uranium count corrected for aircraft background
and cosmic radiation
To = Thorium Count corrected for aircraft background
and cosmic radiation.
4.3
Tc = Thorium Count corrected for aircraft background,
cosmic radiation and scattered Uranium at 2.43
MeV appearing in the Thorium window
Ka = Potassium count corrected for aircraft background
and cosmic radiation
Kc = Corrected Potassium count
b = Fraction of Uranium counts appearing in the
thorium window (R. L. Grasty - A Calibration
Procedure for an Airborne Gamma-ray Spectrometer)
o = Stripping ratio (uranium counts per thorium
count at zero altitude)
otl = Rate of change of the uranium stripping ratio
with altitude H
B0 = Stripping ratio (Potassium counts per thorium
count at zero altitude)
B1 = Rate of change of the potassium stripping ratio,
beta, with altitude
= Stripping ratio (potassium counts per uranium
count)
The stipping ratiosD -o, B0 , y and b were determined from data
obtained at the Walker Field est pads. The five test pads, each
having known concentrations of K, U, T, provided the necessary
redundant data for the solution of the stripping ratioscd0 , B0 , Z
and the system sensitivities Kl, K2, K3. The several equations
relating the count rates with their corresponding concentrations
are as follows:
(4) T = K 1 x Tppm + Uc x b
(5) U = K 2 x Uppm + Tc x o
(6) K = K3 x Kpct + TcBo + Uc
where:
T, U, K = Observed counts corrected for the local
background as measured at Matrix Pad No. 1.
Tppm, Uppm, Kpct = Concentration values after
subtracting the Matrix Pad concentration values.
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,oo, Bo, Jo, b = Unknown stripping ratios.
K1 , K2 , K3 = Unknown sensitivities.
The equations presented above were solved sequentially in the
order presented. A system of observation equations was generated
for cach of the principal sets of unknowns. The number of equations
being greater than the number of unknowns, the system was normalized
and the unknowns computed and substituted into the next sequential
set of observation equations.
The increase of the stripping ratios with altitude was determined
empirically from multi-altitude test data obtained over a pre-
selected test line located in the Chesapeake Bay area. The extent
of the test line was approximately seven miles, the last two miles
extending out over water.
The test consisted of 16 passes over the test line, two passes at
each of eight altitudes, 200, 300, 400, 500, 600, 700, 800 and
1,000 feet.
The over land and over water portions were averaged for each pass.
The averaged over water count was applied as a total background
correction, effectively compensating for atmospheric bismuth,
cosmic radiation and aircraft and system background.
The corrected mean count at any altitude is related to any other
altitude by the following equation.
(7) Ci = Cj exp (-ui Hi)/ exp (-uj Hj)
where:
Ci, Cj = fully corrected counts at levels i and j
ui, u = altitude attenuation coefficients adjusted
for existing temperature and pressure
Hi, H. = height in feet of levels i and j
letting E = exp (-ui Hi) / exp (-uj H )
and replacing the corrected count by an equation of the form
presented in (2), we may write:
Ui - TCi --o - TCi ciHi = (Uj - TCj.fo - TCj0xiHj) E
rearranging:
(8) o- = Ui - TCi7'J-o - Uj E - TCj E j-o/(TCi Hi - TCj Hi E)
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where:
Ui, U. = Uranium count at levels i and j corrected for local
background.
TC., TC. = fully corrected thorium count at levels i and j.
Each pair of observations results in a single equation of the form
defined in (8). A similar procedure was followed in the determination
of the increase of Beta with altitude.
4.4.3 Atmospheric Bismuth Correction
The atmospheric detector data was sampled at the same time interval
as the terrestrial detector data, 2.0 seconds per scan. However,
the relative precision of the atmospheric data is significantly
less than the terrestrial data. This results from the fact that
the volume of the atmospheric detector is approximately one seventh
that of the terrestrial system.
Since the precision index varies directly as the square root of the
number of observations, the atmospheric precision was increased by
averaging over a 49 sample period. This period provides a seven
fold increase in the precision of the atmospheric data which
approaches the precision of the terrestrial sensor.
The averaged atmospheric data was then corrected for aircraft
background, cosmic radiation and compton scatter effects resulting
from possible thorium shine-around, scattering into the atmospheric
uranium window. Additionally, correction was made for terrestrial
uranium shine-around which was considered to vary exponentially
with altitude. The terrestrial shine-around computation is iterated
so as to eliminate the first order effects of the presence of any
atmospheric bismuth.
The actual calculations are defined by the following expression:
Bi AIR = (AUC - TUC X Sh) R
where:
AUC = Atmospheric uranium count corrected for cosmic radiation,
aircraft background and compton scattering of thorium into
the uranium window.
TUC = Terrestrial uranium count corrected for cosmic radiation,
aircraft background, compton scattering of thorium into
the uranium window and corrected for atmospheric bismuth.
SH = Exponential shine-around equation
SH = .071 X EXP (uH)
and u is the empirically derived exponential coefficient.
R = Response ratio equating the atmospheric and terrestrial counts.
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The extreme topographic variations, low count statistics and
high background count prompted the decision to omit the application
of the bismuth air correction. However, the correction was
computed and evaluated for statistical adequacy:
SGF = 1.96 *((AU - NET)/N)
Where:
AU = Uncorrected atmospheric bismuth count.
NET = Fully corrected atmospheric bismuth count.
N = Number of samples over which the data
was averaged.
The computed bismuth air correction was considered statistically
inadequate if it was less than the significance factor SGF. All
positive values failing the significance test are flagged on
the stacked profile plots.
4.4.4 Statistical Adequacy Test
The reduced single record count rates, (K, U, T) derived as
described in the preceding sections, were tested to determine
the significance of the net count rate values.
In this case significance is measured in terms of whether the net
count exceeds some specified multiple of the computed standard
deviation of the net count. From the paper presented by Currie
(Analytical Chemistry 1968), the standard deviation of the net
count may be expressed as:
6 NET = 1.41 (B)
where B is the total background which in the context of this
discussion is considered to be the sum of the corrections applied
to the observed count.
The confidence level, suggested by Currie and commonly adopted as a
standard statistical measure, is .95 or 95%. The standard normal
variable (multiple of standard deviation) corresponding to the 95%
confidence level is 1.64. The statistical adequacy test employed
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to evaluate the single record data is therefore:
2.33 (obs. count - net count)
In summation, if the net count is less than 2.33 times the total
applied correction (background) the sample is considered statistically
inadequate and is flagged. The net counts are normalized to 400
feet and the ratios, U/K, U/T and T/K, are computed for all single
record samples. The single record data are presented in the form
of microfiche copies of the computer listings.
4.4.5 Altitude Normalization
The intensity of gamma radiation is considered to decrease
exponentially with increasing distance from the source. This
decrease in intensity may be defined as follows:
(1) Ch = S exp (-uh h)
where:
Ch = the reduced count rate measured at height h
above the source.
S = Source concentration expressed in counts/second.
uh = The total attenuation coefficient compensated for
air density as derived from the observed temperature
and pressure.
The count rate observed at 400 feet above the source, at standard
temperature of OoC and standard pressure of 1013 milibars, is also
expressed exponentially.
(2) C4 0 0 = S exp (-uo 400)
where:
uo = the total attenuation coefficient at standard temperature
and pressure.
Equating equations 1 and 2.
(3) C4 0 0 = Ch exp (-uo 4 0 0 )/exp (-uh h)
and since exp (-uo 400) is a constant = K
(4) C4 0 0 = K Ch/exp (-uh h)
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4.4.6 Record Averaging
The single record data was averaged over successive groups of
seven samples each. This rather large interval was dictated
by the low count rate encountered throughout the survey area.
Under more normal environmental conditions, the optimum
averaging interval is determined by the following criteria.
(1) The interval over which the data is averaged must
be less than 1200 feet.
(2) Ninety percent of the averaged uranium data must
pass the statistical adequacy test.
2.33 (average correction/N)
The average correction is determined from the reduced count
prior to normalization to 400 feet. Single records failing
the statistical adequacy test are included when calculating
the averaged record sample; the only restriction impared is
that the single record data be within the altitude limits of
200 to 1000 feet.
The averaged data values failing the test are flagged and excluded
from all further analysis.
4.5 STATISTICAL ANALYSIS
The purpose of this phase of the data processing sequence is
to identify potentially anomalous averaged record data. This
is accomplished by the statistical evaluation of the averaged
record data which is predicated on the assumption that the
averaged count is normally distributed about the mean count of
the geologic unit to which the record belongs.
This assumption is valid for all large samples consisting of
30 or more records. Statistics relating to samples consisting
of fewer than 30 records are at best suspect.
All averaged data records corresponding to the same geologic
unit are grouped and processed as a single statistical sample.
The pertinent statistics defining a given sample are the mean and
standard deviation. These statistics are computed for each data
parameter (K, U, T, U/T, U/K, T/K) utilizing only those data
values determined to be statistically adequate.
Each averaged record data parameter was evaluated, relative
to its sample mean and standard deviation, by computing the
standard normal variable Z.
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Zk = (Xk 
- Mk)/Sigmak
where K = subscript identifying data parameter
Xk = Averaged record value
Mk = Mean value of parameter K
Sigma K = Standard deviation of parameter K
Zk = Standard normal variable of averaged record
parameter K
The standard normal variable is considered to have a normal distribution
with a mean of zero and standard deviation of 1. Values of the
standard normal variable greater than 1 are considered potentially
anomalous and plotted on the anomally maps.
Although the departure of the averaged record count from the mean
of its corresponding geologic unit may be classified as potentially
anomalous, it remains for the geologic interpreter to evaluate each
anomally so as to eliminate those which are obviously caused by
climatic or topographic conditions.
4.6 MAGNETIC DATA PROCESSING
The recorded magnetic total field is edited simultaneously with
the gamma-ray data. The edit listing generated by the digital edit
program together with the identified film intersections are the
basic information required to adjust the magnetics network.
Initially a tie-line is selected as a datum to which all
intersecting traverses are adjusted. All other tie-line and traverse
line intersection values are evaluated in terms of the magnitude and
linearity of the level corrections required to adjust each traverse
line to agree with the corresponding tie-line value.
Excessively large non-linear corrections generally indicate erroneous
positional information. In practice slight positional adjustments are
usually applied so as to insure the required level corrections approach
linearity.
The last step in the adjustment processes was the calculation
and removal of the earth's regional magnetic field component. This
was computed using the 1965 IGRF Model updated to 1976.
A datum of 54,000 gammas was added after removal of the regional field
so as to approximate the absolute values expected in this area.
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SECTION 5.0
5.1 GRAPHIC DATA PRESENTATION
All graphic and numeric data is organized according to individual
NTMS 1:250,000 scale map sheets, and is identified by quadrangle
name and number. The graphic data, produced at a scale of 1:250,000
and reduced to 1:500,000 is contained in Volume II of this report.
The data presented consists of the following specific items:
(1) Radiometric Multiple-Parameter Stacked Profiles
(2) Magnetic Multiple Parameter Stacked Profiles
(3) Anomaly Maps
(4) Count Rate Histograms
(5) Single Record Data Listings
(6) Averaged Record Data Listings
5.2 RADIOMETRIC MULTIPLE-PARAMETER STACKED PROFILES
The profiles of the averaged record data contain the following
information:
Flight Line Number
Appropriate Title Information
Fiducial Numbers
Residual Magnetic Profile
Radar Altimeter
Corrected total Count in CPS
Atmospheric Bismuth (Bi Air) Correction in CPS
Corrected U in CPS
Corrected T in CPS
Corrected K in CPS
Ratio U/K
Ratio U/T
Ratio T/K
Geologic Strip Map with Flight Path
Flags appearing under the K, U, T and Bi Air traces indicate that the
computed average record value for the corresponding element has
failed the calculated statistical adequacy test. Flags appearing
under the altitude trace indicate the averaged record has
exceeded the altitude limits of 200 and 1000 feet. It should
be borne in mind when viewing these plots that the calculated bismuth
air correction was not applied to the terrestrial sensor data.
5.3 MAGNETIC MULTIPLE PARAMETER STACKED PROFILES
The magnetic data profiles were generated from the single record
data file and contain the following information:
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Flight Line Number
Appropriate Title Information
Fiducial Numbers
Barometric Altitude in feet
Temperature in degrees centigrade
Radar Altimeter in feet
Geologic Interpretation of Magnetic Profile (Source Depths)
Residual Magnetic Profile in gammas
Geologic Map Strip with Flight Path
Samples obtained at terrain clearances less than 200 feet and
greater than 1000 feet are identified by a plotted symbol appearing
at the bottom of the radar altimeter trace.
5.4 ANOMALY MAPS
The anomaly maps generated are Uranium, Uranium/Thorium, Uranium/
Potassium, Thorium, Potassium and Thorium/Potassium. The mean and
its standard deviation were computed for each.element and ratio of
each lithologic unit. Only those averaged samples determined to
be statistically adequate were used. Standard normal deviations
greater than 1 were considered potentially anomalous and
were plotted.
Along east-west lines positive anomalies are plotted on the north
side. Along north-south lines positive anomalies are plotted on
the east side.
5.5 HISTOGRAMS
The histograms of the count rate distribution of Uranium, Uranium/
Thorium, Uranium/Potassium, Thorium, Potassium and Thorium/Potassium
for each lithologic unit were computed for each quadrangle and are
included in Volume II. Additional information presented are the
mean, standard deviation and number of records contained in each
distribution plot.
5.6 DATA LISTINGS
The data listings from the reduced data tapes covering each NTMS
1:250,000 sheet are produced on Microfiche and included in this
report. Each printer page is identified by a header label
specifying the NTMS quadrangle, survey company, survey area, year
survey was flown, and line number.
5.6.1 Single Record Reduced Data Listings
The following elements are listed for each record:
HEADING DESCRIPTION
REC Fiducial Number (Time in seconds past midnight)
AF Altitude Flag (greater than 1000 and less than 200 feet)
KF Potassium Flag (Failed statistical adequacy test)
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HEADING DESCRIPTION
UF Uranium Flag (Failed statistical adequacy test)
TF Thorium Flag (Failed statistical adequacy test)
UNIT Geologic Unit Code
LAT Latitude in decimal degrees
LONG Longitude in decimal degrees
TEMP Temperature in Degrees Centigrade
BARM Barometric Pressure Height in Feet
RADR Radar Terrain Clearance in Feet
MAG Total Magnetic Field in Gammas
GROSS Total Count (.4 to 3.0 MeV) in Counts/Second
K Potassium Counts/Second
U Uranium Counts/Second
T Thorium Counts/Second
U/K Ratio Uranium/Potassium
U/T Ratio Uranium/Thorium
T/K Ratio Thorium/Potassium
COS Cosmic Count (3 to 6 MeV) in Counts/Second
Bi Atmospheric Bismuth Correction in Counts/Second
5.6.2 Averaged Record Data Listings
The following elements are listed for each averaged record:
HEADING DESCRIPTION
REC Fiducial Number of Central Records
(time -in seconds past midnight)
AF Altitude Flag (Greater than 1000 or less than 200 feet)
KF Potassium Flag (Failed statistical adequacy test)
UF Uranium Flag (Failed statistical adequacy test)
TF Thorium Flag (Failed statistical adequacy test)
UNIT Geologic Unit Code
LAT Latitude in decimal degrees
LONG Longitude in decimal degrees
RADR Radar Terrain Clearance in feet
MAG Total Magnetic Field in Gammas
TC Total Count (.4 to 3.0 MeV) in Counts/Second
K Potassium Counts/Second
U Uranium Counts/Second
T Thorium Counts/Second
U/K Ratio Uranium/Potassium
U/T Ratio Uranium/Thorium
T/K Ratio Thorium/Potassium
COS Cosmic Counts/Second (3.0 to.6.0 MeV)
Bi Atmospheric Bismuth Correction in Counts/Second
K Potassium Standard Deviation units from the mean
U Uranium Standard Deviation units from the mean
T Thorium Standard Deviation units from the mean
U/K Ratio Standard Deviation units from the mean
U/T Ratio Standard Deviation units from the mean
T/K Ratio Standard Deviation units from the mean
5.3

SECTION 6.0
GEOLOGY AND MINERAL RESOURCES OF THE COOK INLET AREA
6.1 GEOLOGY
The Cook Inlet Area is located in south-central Alaska, encom-
passing the general region surrounding Cook Inlet. The major
geologic features and principal tectonic elements of the area
are illustrated in Figures 7 and 8.
The central part of the region is occupied by a broad, partially
drowned and somewhat poorly drained area, the Cook Inlet-Susitna
Lowland, which lies in-a structural depression formed by the nor-
thern extension of the Shelikof Trough. This central lowlands
region is flanked to the west by the eastern slopes of the Alaska
and Aleutian Ranges, and to the east by the Kenai-Chugach Moun-
tain system. A third highland area is formed by the southern por-
tion of the Talkeetna Mountains, a nearly circular mountainous
area which extends into the northern part of the Anchorage Quad-
rangle.
The oldest geologic units in the region are lower Paleozoic meta-
morphosed clastic rocks, exposed locally in the Anchorage Quad-
rangle along the southern margin of the Talkeetna Mountains.
Mesozoic- and early Tertiary volcanic and clastic rocks, locally
with considerable interbedded limestone, make up the bulk of the
bedded rocks in the Chugach Mountains, the northern part of the
Alaska Peninsula, and the low mountains and ranges of hills
rising from the Cook Inlet-Susitna Lowland. Large batholiths of
Jurassic, Cretaceous, and Tertiary age that consist of granodio-
rite, quartz monzonite, and related rock types intrude the older
sedimentary and volcanic rocks in the Talkeetna Mountains and
Alaska Range. Smaller plutons are located in the Chugach Moun-
tains and other parts of the region. The middle part of a dis-
continuous belt of small ultramafic bodies of probable Paleozoic
age that extends from Kodiak Island to the St. Elias Mountains
is exposed in the Anchorage district.
The southeastern portion of the area, occupied principally by
the Kenai-Chugach Mountains, is characterized by high relief
with many of the summits between 4,000 and more than 6,000 feet
in altitude. Deep fiords, many with glaciers at their heads,
embay the southeastern coastline. Remnants of Pleistocene ice
that covered the entire Kenai peninsula and extended far to sea
are preserved as alpine glaciers and ice fields. The entire
region is free of permafrost.
The Kenai Mountains, the highest parts of which are virtually
unexplored, are made up of limestone, chert, and tuff of Triassic
age that rest on metamorphosed older volcanic and clastic rocks
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of possible Paleozoic age and are in fault contact with Jurassic
volcanic rocks and a thick sequence of intensely deformed but
only slightly metamorphosed slate and graywacke, mainly of Late
Cretaceous age. These rocks are intruded by Tertiary(?) grani-
tic dikes, sills, and stocks.
Tertiary continental deposits consisting of several thousand
feet of poorly consolidated sediments underlie Cook Inlet and
large areas in the Susitna Lowland and Matanuska Valley, resting
on rocks similar to those exposed in the Kenai Mountains. These
Tertiary rocks are buried by thick glacial and alluvial deposits
of Quaternary age over most of the Cook Inlet-Susitna Lowland
area, except along sea cliffs and in isolated inland exposures.
Tertiary and Quaternary volcanic rocks have been found in the
Matanuska Valley and west of Anchorage, and in the southern
Alaska Range where Augustine Island and some of the highest
peaks are active volcanoes. Except along Cook Inlet and some
of the large rivers, most of the lowland region is underlain by
permafrost. Ice completely covered this part of Alaska during
the Pleistocene, spreading from the Alaska Range far out to sea.
Ice still covers the highest parts of the mountains, and valley
glaciers extend far from their source areas.
6.2 DESCRIPTION OF MAP UNITS
6.2.1 Tyonek Quadrangle
STRATIFIED SEDIMENTARY AND VOLCANIC ROCKS - MAINLY
MARINE, IN PART METAMORPHOSED
Qh HOLOCENE DEPOSITS
Alluvial, glacial, lacustrine, swamp, landslide, and
beach deposits.
Qp PLEISTOCENE DEPOSITS
Alluvial, glacial, dune sand, less, terrace and
pediment gravel, and reworked sand and silt deposits.
uMz CRETACEOUS AND JURASSIC ROCKS
Argillite, shale, graywacke, conglomerate, lava, tuff,
and agglomerate; almost barren of fossils; probably
includes rocks ranging in age from early Jurassic to
late -Cretaceous. In places moderately to highly (amphi-
bolite facies) metamorphosed.
Sv SEDIMENTARY AND VOLCANIC ROCKS - PALEOZOIC TO TERTIARY
In the Alaskan and Aleutian Mountain Ranges. (Gen-
erally equivalent to uMz).
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mJ MIDDLE JURASSIC ROCKS
Siltstone, sandstone and shale of the Tuxedni Group
in the Cook Inlet area and southern Talkeetna Mountains.
May locally include rocks of late Jurassic age.
CONTINENTAL DEPOSITS
uTc UPPER TERTIARY CONTINENTAL DEPOSITS
Sandstone, siltstone, claystone, minor conglomerate
and coal beds. Includes the upper part of the Kenai
Group in Cook Inlet area and the Nenana gravel and
related unnamed rocks in the west-central Alaska Range.
Includes rocks ranging in age from Oligocene(?) through
Pliocene.
lTc LOWER TERTIARY CONTINENTAL DEPOSITS
Claystone, siltstone, sandstone, conglomerate, and
coal beds. Includes the Chickaloon and Wishbone forma-
tions in the Matanuska Valley and equivalent rocks in
the Cook Inlet area. Includes rocks ranging in age from
Paleocene through Eocene.
VOLCANIC ROCKS - MAINLY SUBAERIAL
Tv TERTIARY VOLCANIC ROCKS
Acidic lava flows, mostly rhyolite and trachyte with
some andesite south of the central Alaska Range; basalt
flows and associated pyroclastic rocks in the Talkeetna
Mountains; mafic and felsic flows, tuffs, and flow
breccias in the southern Alaska range; and lapilli and
ash of Miocene or younger age west of Cook Inlet.
PLUTONIC AND HYPABYSSAL ROCKS - FELSIC COMPOSITION
Tg TERTIARY GRANITIC ROCKS
Middle and late Tertiary quartz diorite to granite in
the Alaska - Aleutian Range batholith.
TKg TERTIARY AND CRETACEOUS GRANITIC ROCKS
Granodiorite to granite in the Alaska - Aleutian Range
batholith, and quartz diorite and granodiorite in the
Talkeetna batholith. Both are of late Cretaceous and
early Tertiary age.
TMzg TERTIARY AND(OR) MESOZOIC GRANITIC ROCKS
Quartz monzonite, granodiorite, and quartz diorite
with subordinate granite and diorite. Probably Mesozoic
in age but may include rocks of Tertiary age.
TKme GRANODIORITE OF MOUNT ESTELLE
Generally equivalent to Tg, mapped in N.W. Tyonek only.
TKsl ROCKS OF SUMMIT LAKE
Quartz diorite and granodiorite.
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Jg JURASSIC GRANITIC ROCKS
Quartz diorite and granodiorite of early and middle
Jurassic age in the Alaska-Aleutian Range batholith;
granodiorite with subordinate quartz monzonite and quartz
diorite of probable early Middle Jurassic age in the
Talkeetna batholith.
METAMORPHIC ROCKS
lMzm LOWER MESOZOIC METAMORPHIC ROCKS
Small masses of metamorphosed sedimentary, volcanic,
and igneous rocks largely of pre-Cretaceous age, scat-
tered throughout the Aleutian Range batholith.
6.2.2 Anchorage Quadrangle
STRATIFIED SEDIMENTARY AND VOLCANIC ROCKS - MAINLY
MARINE, IN PART METAMORPHOSED
Q QUATERNARY DEPOSITS
Alluvial fan, sand, silt, lacustrine, peat, morainal,
colluvial, and landslide deposits, and the marine
Bootlegger Cove clay.
Qp PLEISTOCENE DEPOSITS
Alluvial, glacial, dune sand, less, terrace and pedi-
ment gravel, and reworked sand and silt deposits.
K CRETACEOUS ROCKS
Shelf deposits of sandstone, siltstone, shale, lime-
stone, claystone, conglomerate, mudstone, and porcel-
lanite ranging in age from early Cretaceous (Valan-
ginian to late Cretaceous (Maestrichtian). Rocks of
Aptian age apparently absent. Includes the Matanuska
formation in the Matanuska Valley. In the Gunsight
Mountain area, claystone and siltstone with limestone
concretions. Lower half characterized by limestone
concretions with cone-in-cone structure and very large
and thick prismatic shells of Inoceramus c.f. I. schmidti
of Campanian Age.
uMz1  CRETACEOUS AND UPPER JURASSIC(?) ROCKS
Graywacke, slate, argillite, with minor conglomerate,
volcanic detritus, and interbedded mafic volcanic rocks.
Mainly of late Cretaceous (Maestrichtian) age but in-
cludes some rocks of early Cretaceous and possible late
Jurassic age; sparsely fossiliferous. Includes the
Valdez Group of the Kenai and Chugach Mountains. Mildly
metamorphosed locally to greenschist facies. In the
Eagle Glacier area, predominately metagraywacke, siltite
and argillite flysch deposits; locally calcareous (Val-
dez Group).
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uMz 2  CRETACEOUS AND(OR) UPPER JURASSIC ROCKS
A deep-water clastic sequence of siltstone, gray-
wacke, arkose, and conglomeratic sandstone chaoti-
cally juxtaposed with a sequence containing massive
pillow basalts and associated radiolarian chert, ar-
gillite, and minor ultramafic rocks and marble.
Mildly metamorphosed (prehnite-pumpellyite facies).
In part a melange. Consists of the McHugh Complex.
In the Eagle Glacier area, marine metaclastic and
metavolcanic rocks. Predominately metasandstone to
metaconglomeratic sandstone.
uJ UPPER JURASSIC ROCKS
Siltstone, sandstone, shale, and conglomerate of the
Chinitna and Naknek formations in the Cook Inlet area
and along the southern flank of the Talkeetna Mountains.
mJ MIDDLE JURASSIC ROCKS
Siltstone, sandstone, and shale of the Tuxedni Group
in the Cook Inlet area and southern Talkeetna Mountains.
May locally include rocks of late Jurassic age.
lJ LOWER JURASSIC ROCKS
Sandstone and argillite interbedded with volcanic
flows and pyroclastic rocks of the Talkeetna formation
in the Cook Inlet area and southern Talkeetna Mountains.
In the Gunsight Mountain area , lavas and pyroclastic
rocks of predominately intermediate composition, sand-
stone, and argillite, all dominantly marine. Sedimen-
tary rocks are dominant in the upper part of the forma-
tion. The lower part is affected by hydrothermal alter-
ation to greenstone.
svg LOWER JURASSIC, PERMIAN, AND PENNSYLVANIAN ROCKS
In part covered by Tertiary sedimentary rocks and in-
truded by granitic rocks of Mesozoic and Tertiary age.
lPzpC LOWER PALEOZOIC AND(OR) PRECAMBRIAN ROCKS
Highly metamorphosed clastic rocks. Includes the
Keevy Peak formation and rocks formerly included in the
Birch Creek schist.
CONTINENTAL DEPOSITS
mTc MIDDLE TERTIARY CONTINENTAL DEPOSITS
Sandstone, siltstone, conglomerate, claystone, and
coal beds. Includes the Healy Creek formation (Oligo-
cene and Miocene) in the central Alaska Range and the
Tsadaka formation (Oligocene) in the Matanuska Valley.
lTc LOWER TERTIARY CONTINENTAL DEPOSITS
Claystone, siltstone, sandstone, conglomerate, and
coal beds. Includes the Chickaloon and Wishbone forma-
tions in the Matanuska Valley and equivalent rocks in
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the Cook Inlet area. Includes rocks ranging in age
from Paleocene through Eocene.
Txc PALEOCENE CONTINENTAL DEPOSITS
Conglomerate, arkose, sandstone, coaly shale, and
shale. Consists of the Cantwell formation in the central
Alaska Range and the Arkose Ridge formation in the Matan-
uska Valley.
VOLCANIC ROCKS - MAINLY SUBAERIAL
Tv TERTIARY VOLCANIC ROCKS
Basalt flows and associated pyroclastic rocks in the
Talkeetna Mountains.
FELSIC ROCKS
Tg TERTIARY GRANITIC ROCKS
Middle and late Tertiary quartz diorite to granite in
the Alaska-Aleutian Range batholith; epizonal to hypa-
byssal quartz monzonites and granites in the central
Alaska Range; mainly rhyolite and trachyte in the Mata-
nuska Valley. Includes felsic plugs and dikes of quartz
porphyry and feldspar porphyry in the Gunsight Mountain
area.
Tog OLIGOCENE GRANITIC ROCKS
Quartz diorite, granodiorite, and quartz monzonite in
the Prince William Sound area.
TKg TERTIARY AND CRETACEOUS GRANITIC ROCKS
Quartz diorite and granodiorite of the Talkeetna batho-
lith. Both are of late Cretaceous to early Tertiary age.
TMzg TERTIARY AND(OR) MESOZOIC GRANITIC ROCKS
Quartz monzonite, granodiorite, and quartz diorite with
subordinate granite and diorite. Probably Mesozoic in age
but may include rocks of Tertiary age.
ULTRAMAFIC ROCKS
MzPzum MESOZOIC AND(OR) PALEOZOIC ULTRAMAFIC ROCKS
Serpentinized peridotite.
P-zum PALEOZOIC ULTRAMAFIC ROCKS
Peridotite, dunite, and pyroxenite of probable Paleozoic
age northeast of Anchorage.
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METAMORPHIC ROCKS
MzPzm MESOZOIC AND(OR) PALEOZOIC
Metaplutonic, metasedimentary, and metavolcanic rocks
near Anchorage and amphibolite-facies schist along the
south side of the Matanuska Valley.
6.2.3 Kenai and Seldovia Quadrangles
STRATIFIED SEDIMENTARY AND VOLCANIC ROCKS - MAINLY
MARINE, IN PART METAMORPHOSED
Qh HOLOCENE DEPOSITS
Alluvial, glacial, lacustrine, swamp, landslide, and
beach deposits.
Qp PLEISTOCENE DEPOSITS
Alluvial, glacial, dune sand, less, terrace and
pediment gravel, and reworked sand and silt deposits.
uMz1  CRETACEOUS AND UPPER JURASSIC(?) ROCKS
Graywacke, slate,and argillite, with minor conglom-
erate, volcanic detritus, and interbedded mafic vol-
canic rocks. Mainly of late Cretaceous (Maestrichtian)
age but includes some rocks of early Cretaceous and
possible late Jurassic age; sparsely fossiliferous.
Includes the Kodiak formation on Afognak Island and
the Valdez Group of the Kenai and Chugach Mountains.
Mildly metamorphosed locally to greenschist facies.
uMz2  CRETACEOUS AND(OR) UPPER JURASSIC ROCKS
A deep-water clastic sequence of siltstone, graywacke,
arkose, and conglomeratic sandstone chaotically juxta-
posed with a sequence containing massive pillow basalts
and associated radiolarian chert, argillite, and minor
ultramafic rocks and marble. Mildly metamorphosed
(prehnite-pumpellyite facies). In part a melange.
Consists of the McHugh Complex.
uJ UPPER JURASSIC ROCKS
Siltstone, sandstone, shale, and conglomerate of the
Chinitna and Naknek formations.
mJ MIDDLE JURASSIC ROCKS
Siltstone, sandstone, and shale of the Tuxedni Group.
May locally include rocks of the late Jurassic age.
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lJ LOWER JURASSIC ROCKS
Sandstone and argillite interbedded with volcanic
flows and pyroclastic rocks of the Talkeetna formation
in the Cook Inlet area and southern Talkeetna Mountains.
uTr UPPER TRIASSIC ROCKS
Limestone, chert, tuffaceous conglomerate and
breccias. Includes unnamed rocks at southern tip of
Kenai Peninsula.
CONTINENTAL DEPOSITS
uTc UPPER TERTIARY CONTINENTAL DEPOSITS
Sandstone, siltstone, claystone, minor conglomerate
and coal beds. Includes the upper part of the Kenai
Group in the Cook Inlet area. Includes rocks ranging
in age from Oligocene(?) through Pliocene.
mTc MIDDLE TERTIARY CONTINENTAL DEPOSITS
Sandstone, siltstone, conglomerate, claystone, and
coal beds. Includes the Healy Creek formation (Oligo-
cene and Miocene) in the central Alaska Range and the
Tsadaka formation (Oligocene) in the Matanuska Valley.
lTc LOWER TERTIARY CONTINENTAL DEPOSITS
Claystone, siltstone, sandstone, conglomerate, and
coal beds. Includes the Chickaloon and Wishbone for-
mation in the Matanuska Valley and equivalent rocks in
the Cook Inlet area. Includes rocks ranging in age
from Paleocene through Eocene.
VOLCANIC ROCKS - MAINLY SUBAERIAL
Qv QUATERNARY VOLCANIC ROCKS
Chiefly andesitic flows and associated pyroclastic
rocks on volcanoes in southern Alaska Range.
Trv TRIASSIC VOLCANIC ROCKS
Basaltic lava, commonly amygdaloidal, with local thin
interbeds of volcaniclastic rocks, and local basal con-
glomerate.
PLUTONIC AND HYPABYSSAL ROCKS - FELSIC COMPOSITION
Tg TERTIARY GRANITIC ROCKS
Middle and late Tertiary quartz diorite to granite in
the Alaska-Aleutian Range batholith.
TKg TERTIARY AND CRETACEOUS GRANITIC ROCKS
Granodiorite to granite in the Alaska-Aleutian Range
batholith. Of late Cretaceous and early Tertiary age.
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Mzg MESOZOIC GRANITIC ROCKS
Dominantly granodiorite, but ranging in composition
from diorite to granite.
Jg JURASSIC GRANITIC ROCKS
Quartz diorite and granodiorite of early and middle
Jurassic age in the Alaska-Aleutian Range batholith.
ULTRAMAFIC ROCKS
um ULTRAMAFIC ROCKS OF UNCERTAIN AGE
Serpentinized dunite, peridotite, and minor pyroxenite
north of the Border Ranges fault. Dunite at the south-
ern tip of the Kenai Peninsula.
METAMORPHIC ROCKS
JTrm JURASSIC AND TRIASSIC METAMORPHIC ROCKS
Intercalated blueschist, greenschist, mica schist,
impure marble, and subordinate metachert of late Triassic
and early Jurassic age at the southern tip of the
Kenai Peninsula.
6.2.4 Seward and Blying Sound Quadrangles
STRATIFIED SEDIMENTARY AND VOLCANIC ROCKS - MAINLY
MARINE, IN PART METAMORPHOSED
Qp PLEISTOCENE DEPOSITS
Alluvial, glacial, dune sand, less, terrace and pedi-
ment gravel, and reworked sand and silt deposits.
Qs UNDIFFERENTIATED QUATERNARY SURFICIAL DEPOSITS
(Mapped in NW Seward only).
lT LOWER TERTIARY ROCKS
Marine and continental clastic rocks of Paleocene and
Eocene age. Includes the Kulthieth and Kushtaka forma-
tions, clastic rocks of the Orca Group, and related un-
named rocks in the Gulf of Alaska area. Intensely de-
formed.
lTv LOWER TERTIARY VOLCANIC ROCKS
Mafic pillow lavas and pyroclastic rocks with minor
chert, limestone, and shale of Paleocene and Eocene age.
Includes the lower part of the Orca Group in the Gulf
of Alaska area. Intensely deformed.
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uMz1  CRETACEOUS AND UPPER JURASSIC(?) ROCKS
Graywacke, slate and argillite, with minor conglomerate,
volcanic detritus, and interbedded mafic volcanic rocks.
Mainly of late Cretaceous (Maestrichtian) age but in-
cludes some rocks of early Cretaceous and possible
late Jurassic age; sparsely fossiliferous. Includes
the Kodiak formation on Afognak Island and the Valdez
Group of the Kenai and Chugach Mountains. Mildly meta-
morphosed locally to greenschist facies.
KJv VALDEZ(?) GROUP (GENERALLY EQUIVALENT TO uMzl)
Predominantly metagraywacke, siltite, and argillite
flysch deposits. Includes some calcareous metasand-
stones. Locally phyllitic. (Mapped in NW Seward only).
uMz2  CRETACEOUS AND(OR) UPPER JURASSIC ROCKS
A deep-water clastic sequence of siltstone, graywacke,
arkose, and conglomeratic sandstone chaotically juxta-
posed with a sequence containing massive pillow basalts
and associated radiolarian chert, argillite, and minor
ultramafic rocks and marble. Mildly metamorphosed (preh-
nite-pumpellyite facies). In part a melange.
KJm McHUGH COMPLEX (GENERALLY EQUIVALENT TO uMz2 )
Includes marine metaclastic and metavolcanic rocks.
Predominantly metasandstone to metaconglomeratic sand-
stone; subordinate greenstones (including basaltic pillow
lavas) usually associated with metachert, cherty argil-
lite and argillite.
PLUTONIC AND HYPABYSSAL ROCKS - FELSIC COMPOSITION
Tg TERTIARY GRANITIC ROCKS
Granodiorite in the Gulf of Alaska area and eastern
Chugach Mountains.
Tog OLIGOCENE GRANITIC ROCKS
Quartz diorite, granodicrite, and quartz monzonite
in the Prince William Sound area.
6.3 MINERAL RESOURCES
6.3.1 General
The Cook Inlet Area encompasses all or portions of eight principal
mining districts in southern Alaska as described by Cobb (1974),
including the southern half of the Yentna district, the Willow Creek
district, the major part of the Redoubt district, and the Anchorage
district in the Cook Inlet-Susitna mining region; the Homer, Hope,
and Seward districts in the Kenai Peninsula region; and the western
portion of the Prince William Sound district of the Copper River
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mining region. The distribution and extent of these districts,
together with the general locations of several reported radio-
active mineral occurrences in or immediately adjacent to the
area are illustrated in Figure 9. In addition, the locations of
all reported metallic mineral occurrences in the area are plotted
on the individual geologic quadrangle maps contained in Volume II
of this report and described in Tables. 1 through 6.
Gold and silver have been recovered from lodes in many parts of
the Cook Inlet-Susitna region and a little copper from deposits
in the Redoubt district. These and other lodes have also been
investigated as possible sources of antimony, iron, chromite,
molybdenum, copper, lead, and zinc. In the southern Alaska Range,
metallic sulfide minerals are common in and near granitic plutons.
Float samples collected in the vicinity of one pluton in the south-
western part of the Yentna district contained as much as 60 parts
per million (about 1.7 ounces per ton) of gold associated with
chalcopyrite, arsenopyrite, and other sulfides. The only large-
scale production, however, has been from the Willow Creek area
north of Palmer where between 1909 and World War II gold-bearing
quartz veins in the southern border zone of the Talkeetna batho-
lith were the source of about 404,425 ounces of gold, 5 per cent
of Alaska's total lode gold output. Minor amounts of gold, sil-
ver, and base metals have been produced from the upper Chulitna
area to the north of the Anchorage Quadrangle. Total metallic
resources in this general region are large and, in the future,
might well become important to the Alaska economy.
Placer gold was discovered in the Cook Inlet-Susitna River region
in the late 19th century, and mining has been carried on continu-
ously since the early 1900's. Output was probably about 250,000
ounces, or less than 70 per cent of the lode-gold production.
The bulk of the placer gold has come from streams that drain the
Dutch Hills and Fairview Mountain in the Yentna district, and
from Crow Creek in the Anchorage District.
Only gold, alloyed with silver, and chromite have been mined from
lodes in the Kenai Peninsula region, though copper, lead, zinc,
molybdenum, antimony, and nickel minerals also have been found in
them. Nearly 30,000 long tons of chromite with an average Cr203
content of about 45 per cent have been mined from two dunite and
pyroxenite stocks in the southern part of the Homer district. In
the eastern part of the Hope district and at Nuka Bay in the Homer
district, quartz veins in graywacke and slate near small quartz
diorite stocks and granite dikes and in the intrusive bodies them-
selves are hosts for gold and various sulfide minerals. The lode-
gold production of the region probably has been about 19,000
ounces.
Placer gold was discovered in 1848 on the Kenai River, but the
gold was not in sufficient quantities for profitable mining at
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that time. Later placer mining was concentrated in the part
of the Hope district where lode deposits were most extensively
explored and mined, though a few streams and beaches in other
parts of the Kenai Peninsula region where potentially valuable
lodes have not been found were worked on a small scale. Total
placer production from the Kenai Peninsula region since about
1895 has been between 100,000 and 105,000 ounces of gold.
Mineral production in the Prince William Sound district in this
area has been principally from lode-gold deposits in the vicinity
of Port Wells, and from copper lodes on Knight and Latouche
Islands. No significant placers have been reported in this
part of the district.
The first major oil discovery in Alaska was in 1957 in the
Swanson River field near Cook Inlet in the western part of the
Hope district. This general area, Cook Inlet itself, and the
adjoining part of the Cook Inlet-Susitna River region were the
source of almost all of Alaska's petroleum production until re-
cently.
The first coal mine in Alaska was opened by Russians in 1855 at
Port Graham in the southwestern part of the Homer district, and
a few years later small-scale mining began near Homer. Total
production from the Kenai Peninsula, however, probably did not
exceed a few thousand tons of subbituminous coal and lignite,
almost all for local use. Total resources in the peninsula re-
gion are estimated to be about 318 million short tons. Consider-
ably larger reserves of bituminous and subbituminous coal are
also known in the Matanuska Valley of the Willow Creek district,
in the Tyonek-Beluga River area of the Redoubt district, and in
the central part of the Yenta district. Extensive mining has
been carried on only in the Matanuska Valley.
Other mineral resources that have been exploited in this general
area include pumice from Augustine Island, minor amounts of
ceramic clay and agricultural lime from near Anchorage, a little
gypsum and clay from Sheep Mountain in the upper Matanuska Valley
soapstone (for carving) from near Palmer, and large amounts of
construction materials along railroad and highway routes and near
Anchorage. In addition, limestone deposits in the Matanuska
Valley east of Palmer have been investigated as possible sources
of raw material for portland cement, and deposits of diatomaceous
earth, limestone, clay, and material possibly useful for manu-
facturing light-weight aggregate have been investigated in the
Kenai Peninsula region.
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TABLE 1
METALLIC MINERAL OCCURRENCES - TYONEK QUADRANGLE
(after Cobb, 1972)
LODE AND FLOAT OCCURRENCES
Name
Mount Estelle
Mount Estelle
Unnamed
Shirley Lake
Skwentna River
Hayes Glaciers
PLACER DEPOSITS
Name
Kahiltna River
Texas Creek
Lewis River
Mineralization
Cu, Au(?), Pb
Cu, Zn
Pb, Zn
FM*
Cu, Au, Pb, Ag
Mo
Mineralization
FM*, Au, Mz*, Pt, Sn, W
Au
Au
* Mz, monazite; FM, fissionable material
(other than monazite), see also Figure 9.
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Map No.
1
2
3
4
5
6
Map No.
7
8
9
TABLE 2
METALLIC MINERAL OCCURRENCES - ANCHORAGE QUADRANGLE
(after Cobb, 1972)
LODE DEPOSITS
Name Mineralization
1
2
3
Thorpe
Wheeler, Betts & Dimmick
Lucky Shot
War Baby
Willow Creek Mines
Panhandle
Wolverine
Kempf (Golden Top)
Golden Light
Thorpe
Unnamed
Brassel Bros.
Gold Bullion
Mammoth
Kelly - Willow
Independence
Jap
Martin
Bluebird
Gold Cord
High Grade
Marion Twin
Newman & Miller
Schroff - O'Neil
Bronson & France
Dixie
Galena - Gold
Little Willie (Holland)
Smith
Lane
Bartholf - Isaacs
Fern
Little Gem
Marmot
Talkeetna
Grimes
Mohawk
Reed & Fisk
Webfoot
Arch
Au
Au
Au
Au
Cu
Au
Cu,
Au
Au
Au
Cu,
Au
Cu,
Au
Au
Au,
Au
Au
Au
Cu,
Au
Au,
Au
Cu,
Au
Cu
Cu,
Cu,
Au
Au
Au
Au,
Au
Au
Au,
Au
Au
Au
Au
Au
6.17
Au
Au, Ag
Au, Hg
Pb, W, Zn
Au, Pb, W, Zn
Pb
Au, Pb, Zn
Au, Pb
Au, Mo
Pb, W
Mo
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
TABLE 2 (cont'd)
LODE DEPOSITS
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
MineralizationName
Rae - Wallace
Rae
San Juan
Stiles (Shough)
Mabel
Gold Quartz
Archangel
Le Roi
Opal
Homebuilder
Idamar
McCoy
MaryAnn
Snowbird
Snow King
Mogul
Reed Creek
Maverick
Lonesome (Gold Mint)
Lone Tree Gulch
Moose Creek (Northwestern)
Myers
Mount Eklutna
Thunderbird Creek
West Twin Peak
Highway
Pioneer Creek
Eklutna Tunnel
Jim Creek
Unnamed
Knik River
Sheep Mountain
Rusaw Creek
Peters Creek
Eagle River
Bahrenberg
Agostino
Brenner
Gunnysack
Monarch - Jewel
Black & Hogan
Barry Arm
Capitol Hill
Reiter & Olson
Mitchell & Myers
Paymaster
Au, Pb
Au, Pb, Mo(?), Zn
Mo
Ag
Au
Au
Au
Cu,
Cu,
Au
Au
Au
Au
Au
Au
Au
Au
Au
Au
Au
Cu,
Au
Au,
Cu
Cu,
Cu,
Cr
Cr
Cr
Cr,
Cr
Hg
Cu,
Cr
Cu,
Cu
Cu
Cu,
Cu,
Au
Cu,
Au
Au
Au,
Au,
Sb,
Cu,
Sb,
Au,
Au
Cu, Au
Ag, Zn
Au, Ag
Au, Pb
Au, Pb,
Ag, Zn
Ag, Zn
Au, Pb, Mo, Ag, Zn
Ag
Pb, Zn
Au (?)
Au, Ag
Cu, Au,
Pb
Pb
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Au, Ni,
Pb, Zn
TABLE 2 (cont'd)
LODE DEPOSITS
Name
Simonton & Mills
Walters, Brasslin & Atkinson
Last Chance No. 2
Cameron
Griset & Benson
Cann & Minor
Miners River (Bay)
Wells Bay
Globe
Long Bay
Mineralization
Cu, Au, Pb
Au, Pb, Zn
Au
Au
Au
Au
Cu
Cu
Cu
Cu
PLACER DEPOSITS
Name
Willow Creek
Grubstake Gulch
Willow Creek
Craigie Creek
Upper Willow Creek
Upper Willow Creek
Hatcher Creek
Fishhook Creek
Little Susitna River
Little Susitna River
Little Susitna River
Little Susitna River
Reed Creek
Chickaloon Creek (River)
Schoonoven (Boulder) Creek
Alfred Creek
South Creek
Poorman Creek
McRoberts Creek
Unnamed
Jim Lake
Fall Creek
Metal Creek
Metal Creek
Metal Creek
Metal Creek
Metal Creek
Metal Creek
Mineralization
Au
Au
Au
W
Cu
Cu,
Au
Au
Cu
W
Cu
W
W
Au
Au
Au,
Au
Au
Hg,
Pb
W
W
Au,
Au,
w
Au
Au,
Au
Au
Pt
W
Pt
Ag, W
Pt
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59
60
61
62
63
64
65
66
67
Map No.
68
69
70-72
73
74
75
76
77
78-81
82-83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
TABLE 2 (cont'd)
PLACER DEPOSITS
Name
Metal Creek
Metal Creek
Metal Creek
Metal Creek
Metal Creek
Knik River, Glacier Fork
Potter Creek
Crow Creek
Crow Creek
Mineralization
w
Au
w
Au
w
w
Mo
Au
Au
TABLE 3
METALLIC MINERAL OCCURRENCES - KENAI QUADRANGLE
(after Cobb, 1972)
LODE DEPOSITS
Name Mineralization
Tuxedni Bay
PLACER DEPOSITS
Name
Kenai River
Unnamed
Ninilchik
Indian Creek
Fe
Mineralization
Au
W
Au
Au
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Map No.
101
102
103-104
105
106-109
110-113
114
115
116
Map No.
1
Map No.
2
3-4
5
6
TABLE 4
METALLIC MINERAL OCCURRENCES - SEWARD QUADRANGLE
(after Cobb & Richter, 1972)
LODE DEPOSITS
Name Mineralizationlap No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17-18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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Indian
Indian Creek
Strong
Bird Point
Peterson Creek
Coon & Plowman
Taylor
Bear Creek
Gold Stamp
Nearhouse & Smith
Kenai Star
Robin Red Breast
Downing
Hirshey & Carlson
Sunshine
Teddy Bear
Lucky Strike
Donaldson Creek
Fresno Creek
Robinson & Bowman
Sawmill Creek
Slate Creek
Johnson & Skeen
Mascot
Iron Mask
Independence
Colorado
Devils Creek
Swetmann
McMillan
Alaska Oracle
Slate Creek
Gilpatrick
Ronan & James
Johnson
Quartz Creek
Lyengholm, Hargood & Larson
Ready Bullion
Brewster
Seward Gold
Pb
Au
Au
Cu, Au, Pb
Au
Au, Pb, Ag
Au, Pb
Sb(?), Au, Pb, Ag, Zn
Au
Au, Pb, Ag
Cu, Au, Pb, Zn
Au
Au, Pb
Cu, Au, Pb, Zn
Au
Cu, Au, Pb, Zn
Au, Pb, Zn
Au
Au, Pb
Au, Pb, Ag
Au, Pb, Zn
Au
Au
Au
Au
Au
Au
Au
Cu, Au, Pb, Ag
Au
Cu, Au, Pb, Mo, Zn
Au, Ag
Au, Pb, Ag, Zn
Au
Au
Cu, Au, Pb, Zn
Sb
Cu
Au
Au, Pb, Zn
TABLE 4 (cont'd)
LODE DEPOSITS
ip No. Name Mineralization
36 Case Au
37 Crown Point Au
38 Kenai - Alaska Au, Pb, Zn
Skeen - Lechner Au, Pb
39 California-Alaska Au, Pb, Zn
40 Seward Bonanza Cu, Au, Pb, Zn
41 Brown Bear Au, Pb, Zn
42 Porcupine Au, Pb, Zn
43 Primrose Sb, Cu, Au, Pb, Zn
44 Schoonover Au
45 Mizpah Cu, Au, Pb, Zn
46 Mile Seven Au, Pb, Zn
47 Mile Four Au
48 Last Chance (City) Au
49 Northern Light Au
Resurrection Bay Mining Co. Cu, Au, Pb, Zn
50 Shaw, Deubruel & Bouchaert Cu, Au
51 Redman & Guyot Cu
52 Real Thing Cu, Fe
53 Copper Chief Cu
54 Iron Cap Cu, Fe
55 Hillside Cu, Au, Pb, Zn
56 Bullion Au
57 Golden Giant Au, Pb, Zn
58 Portage Bay Mining Co. Au
59 Alaska Homestake Au
60 Dunklee & Reilly Cu, Au, Pb, Zn
61 Lansing Au, Pb, Zn
62 Tomboy Au, Pb
63 Hummer Cu, Au, Pb
64 Banner Au, Pb, Zn
George & McFarland Au, Pb
65 Skypilot Au
66 Sweepstake Sb, Cu, Au, Pb, Zn
67 Unnamed Pb
68 Hermann & Eaton Cu, Au, Pb, Zn
69 Yakima Cu, Au, Pb, Zn
70 Reed, Gauthier & Cooper Cu, Au, Zn
71 Granite Sb, Cu, Au, Pb, Zn
72 Anderson & Yannes Au
73 Olsen & Viette Cu, Au, Zn
74 Arrowhead Au
Golden Eagle Au
75 Carter Au
76 Tolson & Stanton Au, Zn
77 Griset Au
78 Mountain Au
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TABLE 4 (cont'd)
LODE DEPOSITS
Map No. Mineralization
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
Pb
Au, Zn
Name
Golden Wonder No. 1
Golden Wonder No. 9
Frodenberg & Bloom
Mayflower
Lucky Swede
Nugget
North Star
Sweepstake
Conley & McChesney
Consolidated
Morning Star
Kavanaugh & Boon
Fish, Collins & Stewart
Eldorado
Siwash Bay
Cedar Bay
Jensen
Reagan
Thomas-Culross
Disk Island
Louis Bay
Knights Island Mining &
Development Co.
Unnamed
Crown Copper
Lower Herring Bay
South Arm
Monarch
Unnamed
Pandora
Copper Bullion (Rua Cove)
Marsha Bay
Jonesy
Nellie
Knights Island Alaska Copper
Co.
Marsha Bay
Knights Island Copper Co.
Twentieth Century Knight Is.
Copper Coin
Mallard
Moore
Copper Bay
Graham & Harrison
Snug Harbor
Harvey
Home Camp
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Au,
Cu,
Au
Au
Au
Cu,
Au
Au
Cu,
Au
Au
Cu,
Au
Au
Cu
Cu,
Cu
Au
Cu,
Cu
Cu
Cu,
Cu
Cu,
Cu
Cu
Cu
Cu
Cu,
Cu,
Cu
Cu
Cu
Cu,
Cu,
Cu
Cu
Cu
Cu,
Cu
Cu,
Cu
Cu,
Cu
Cu,
Au, Pb, Ag
Au, Pb, Zn
Au, Pb
Zn
Au, Pb, Zn
Zn
Zn
Zn
Zn
Zn
Zn
Au
Zn
Zn
Zn
TABLE 4 (cont'd)
LODE DEPOSITS
Name
Mummy Bay
Minnie
Hogan, Hample & Egan
Wilcox
Copper Queen
Happy Jack
Jackpot Bay
Hogg Bay
Latouche Is. Copper Mining Co.
Reynolds-Alaska Devel. Co.
Latouche Is. Copper Mining Co.
Horseshoe Bay (RADCO)
Wilson Bay
Latouche
Mineralization
Cu
Cu, Zn
Cu
Cu
Cu
Cu, Zn
Au, Pb,
Cu
Cu, Zn
Cu, Au,
Cu, Zn
Cu, Au,
Cu
Cu, Au,
Ag, Zn
Ag, Zn
Pb, Ag, Zn
Pb, Ni, Ag, Zn
PLACER DEPOSITS AND CONCENTRATE SAMPLES
Name
Indian
California Creek
California Creek
Crow Creek
Winner Creek
Kern Creek
Kern Creek
Peterson Creek
Palmer Creek
Resurrection Creek
Bear Creek
Sixmile Creek
Canyon Creek
Gulch Creek
Sixmile Creek, East Fork
Canyon Creek
Unnamed
Juneau Creek
Mills Creek
Silvertip Creek
Lynx Creek
Center Creek
Bertha Creek
Granite Creek
Unnamed
Mineralization
Au
Au
W
Cu,
Au
Cu,
Au
Cu,
Au,
Au
Au,
Au
Au
Au
Au
Au
Pb
Au
Au
Au,
Cu,
w
Hg
Au
Au
Au, Ag
Au
W
Ag
Ag
W
Au
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Map No.
116
117
118
119
120
121
122-123
124
125
126
127
128
129
Map No.
130
131
132
133
134
135
136
137
138
139-140
141
142
143
144
145
146
147
148
149
150
TABLE 4 (cont'd)
PLACER DEPOSITS AND CONCENTRATE SAMPLES
Name
Tincan Creek
Unnamed
Ingram Creek
Ingram Creek
Unnamed
Quartz Creek
Unnamed
Cooper Creek
Kenai River
Upper Trail Lake
Falls Creek
Porcupine (Primrose) Creek
TABLE 5
Mineralization
Cu, W
W
W
Cu
Pb
Au
Hg
Au
Au
Cu
Au
Cu
METALLIC MINERAL OCCURRENCES - SELDOVIA
(after Cobb, 1972)
QUADRANGLE
LODE DEPOSITS
Name
Claim Point
Rock
Mills & Trimble
Red Mountain
Port Dick
Sather
Nukalaska
Beauty Bay
Lang (Skinner)
Glass & Heifner (Little Creek
Mount.)
Alaska Hills
Nuka Bay Mines Co.
Frank
Rosness & Larson
Nuka Bay, North Arm
Hatcher
Johnston & Degan
Goyne (Golden Horn)
Tidewater (Skinner)
Sonny Fox (Babcock & Downey)
Kusturin & Johanson
Two Arm Bay
Mineralization
Cr
Cu,
Cu,
Cr
Cu,
Cu,
Cu,
Au
Cu,
Cu,
Au
Au,
Au
Au,
Au,
Cu,
Au,
Au,
Au
Cu,
Cu,
Au
Au(?), Zn
Au, Ni, Ag
Au(?), Zn
Au, Pb, Ag,
Au, Pb
Zn
Au, Pb, Ag, Zn
Au, Pb, Ag, Zn
Ag
Ag
Ag
Au, Pb,
Pb, Ag
Pb, Ag
Au, Pb,
Au (?)
Ag, Zn
Ag, Zn
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Map No.
151
152
153-155
156
157
158
159
160
161
162
163
164
Map No.
1
2
3
4-13
14-15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
TABLE 5 (cont'd)
PLACER DEPOSITS
Name
Anchor Point
Morris, Sheridan, Kuppler & Lee
Mineralization
Au
Cu (float)
TABLE 6
METALLIC MINERAL OCCURRENCES - BLYING SOUND QUADRANGLE
(after Cobb, 1972)
LODE DEPOSITS
Name
Reynolds-Alaska Development Co.
Feather Bed
Peterson
Iron Mask
Fairview
Lietzke
Seattle-Alaska Copper Co.
Mineralization
Cu
Cu
Cu, Zn
Cu, Zn
Cu
Cu
Cu, Au, Zn
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Map No.
31
32
Map No.
1
2-3
4
5
6
7
8
6.3.2 Radioactive Minerals
To date, no significant uranium or thorium deposits have been
confirmed in the area. Over the past twenty-five years, a con-
siderable amount of reconnaissance prospecting for radioactive
minerals has been carried out within the principal mining areas
of the region, notably by the U. S. Geological Survey, with
generally disappointing results. The principal localities in-
vestigated are shown in Figure 9 and discussed briefly below.
Kahiltna River Area
Several placer deposits have been investigated along the Kahilt-
na River in the Cook Inlet region, including Roundbend and Red
Hill Bars in the Tyonek Quadrangle and Shalon Bar to the north.
The principal radioactive minerals present are monazite and
thorianite. The thorium content of concentrate samples has
been reported to range from 400 to over 800 p.p.m.
Shirley Lake and Mount Spurr Areas
These localities are both located in the western portion of the
Tyonek Quadrangle, in the Alaska Range. Both are low grade
thorium placers. The radioactive mineralization at Mount Spurr
is chiefly monazite and zircon, while that at Shirley Lake is
monazite and thorianite.
Willow Creek and Fishhook Creek- Archangel Creek Areas
Both lode and placer occurrences are known in the general region
encompassed by these mining areas. Placer concentrates from
several locations along Willow Creek have reported eU contents
ranging from less than 10 p.p.m. to 40 p.p.m. In the Fishhook
Creek - Archangel Creek area, a pegmatite occurrence containing
allanite, orangite and thorite was tested with similar results,
i. e., eU contents of 40 p.p.m. or less.
Nelchina Area
Reconnaissance radiometric field studies were conducted in this
area in 1952 by the U. S. Geological Survey. Many rocks of dif-
ferent ages and lithologies were tested, with generally negative
results. A number of representative samples which were analyzed
all showed eU contents of less than 10 p.p.m.
Girdwood, Moose Pass - Hope, and Nuka Bay Areas
The radioactive mineral occurrences investigated in these areas
are all from lode deposits occurring in quartz fissure veins in
metasediments. The mineralogy of all three prospects is also
quite similar, consisting chiefly of gold, silver, and various
base metal sulfides. The results of analyses of samples collected
showed eU contents of less than 20 p.p.m. in all cases.
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Prince William Sound Area
A number of potential radioactive mineral localities in the Prince
Willia-; Sound region were investigated by the U.S.G.S. in the
1950's by reconnaissance field studies. In the course of this
work, radiometric tests were made of various types of lodes,
granitic masses and contact zones. No appreciable radioactivity
was noted in the course of the field tests. In the case of
laboratory analyses, representative samples of various types of
lode deposits all contained less than 10 p.p.m. eU, as did most
of the samples from granitic bodies and adjacent contact zones.
The maximum equivalent uranium content of any samples collected
in the region was 30 p.p.m. in samples of granitic rock from
Ester Island and Trap Bay, presumably the result of minor radio-
activity in accessory minerals such as zircon and sphene.
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SECTION 7.0
DATA INTERPRETATION
7.1 MAGNETIC DATA INTERPRETATION
7.1.1 General
The interpretation of the airborne gamma-ray spectrometer survey
comprises an integrated analysis of the radiometric data with
basic data from several disciplines. From the viewpoint of final
interpretation, the geologic map, the recorded aeromagnetic pro-
files, and the interpreted results of the aeromagnetic data are
the most useful auxiliary parameters. The other pertinent quan-
tities, including altitude, barometric pressure, temperature and
atmospheric radon measurements, are integrated with the data in
the analytical stage previous to the interpretation.
One of the most important applications of the aeromagnetic data in
enhancing the results of the radiometric survey is in supplying
sub-surface geologic control which, if not directly, will fre-
quently be indirectly related to both normal and to abnormal or
anomalous situations observed in the radiometric data, thus con-
tributing an additional dimension to the evaluation of the mineral
potential of the region. While this application is mitigated to
some extent by the shortcomings of line spacing and data-point
interval discussed below, it nevertheless makes a major contribu-
tion to interpretation of this reconnaissance data.
Another useful implication of this particular magnetic data set is
in estimating or evaluating the instances of usefulness cf subse-
quent detailed magnetic surveys. For example, this sampling of
the magnetic data indicates which tectonic elements such as faults
are identifiable in the magnetics, or whether two plutonic sequences
are differentiable.
The interpretation of the magnetic data is a two step procedure.
Initially, computer processing of the digital recordings using
an analytical program called Microanalysis produces a unique set
of the possible depth and position solutions from which an inter-
pretation can be made. The mathematical and graphical description
of this technique is included as Appendix G in this report.
It should be recognized that the usefulness of magnetic data
gathered while conducting a radiometric reconnaissance survey
suffers first from the wide traverse spacing and secondly from
the reduced resolution resulting from the two second integration
time required to accumulate radiometric data. The magnetic data
is recorded at the same time interval (2 seconds) as the radio-
metric data, and in order to partially minimize this problem,
intermediate points were interpolated for purposes of calculating
the magnetic source parameters. Accordingly, the data was re-
formatted and normalized to a constant ground distance representing
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the average distance covered by the survey aircraft in one second
between established ground identities. The consequence of this
interpolation was to acquire more data from very shallow sources,
i. e., those sources appearing at or very near the ground surface.
This additional shallow-source information is necessary in areas
of outcropping or near surface crystalline rocks, but tends to
complicate the interpretation in deep basement situations.
Although the east-west traverse direction of the airborne survey
is appropriate to the regional geologic strike in this area, the
wide traverse spacing prevents the application of strike correc-
tions to interpreted depths, and it is seldom possible to deter-
mine the continuity of individual magnetic anomalies from line to
line. Nevertheless, characteristics of geologic provinces or sub-
provinces are indicated by the magnetic data quite adequately.
A study of all the profiles in the survey area indicates that a
large number of the depth analysis points occur at or near the
ground surface regardless of whether the surface is outcropping
crystallines or sediments. This upper surface of magnetic depth
information only infrequently represents a bedrock situation.
Perhaps more often than not, the near-surface depth estimate is
from a magnetic source in Quaternary alluvium, in glacial debris,
or occasionally even material within glacial ice.
A second horizon is also seen consistently throughout the area.
This horizon represents bedrock in some situations, although the
magnetic source is generally beneath the bedrock surface, due
largely to weathering and alteration of the original magnetic
material in the upper horizons. Accordingly, one should not inter-
pret either magnetic horizon as a continuous crystalline basement
surface, but rather as a series of "form lines" at or near the
upper crystalline surface, depicting more often the general struc-
ture than the topography of the surface itself.
Some faults have been shown on the interpretation profiles, but
only where both the depth estimates and the character of the
magnetic profile itself justify the interpretation of a fault.
7.1.2 Commentary on Interpreted Magnetic Profiles
The following comments pertinent to the interpreted magnetic pro-
files correspond generally to the 1:250,000 scale NTMS quadrangle
maps covering the Cook Inlet area, commencing with the Tyonek
Quadrangle in the northwest. The western side of this quadrangle
is underlain by Mesozoic and Cenozoic intrusive and extrusive
rocks of the southern Alaska Range, flanked to the north by Meso-
zoic and Paleozoic sediments. The igneous complex is easily dis-
tinguishable in the magnetic data by virtue of its very responsive
nature. Study of the north-south survey lines crossing the quad-
rangle, Profiles 200 through 204, suggests that the rocks compri-
sing the igneous complex of the Alaska Range extend eastward and
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southeastward under thin alluvial cover to the Lake Clark
fault, an extension of the Castle Mountain fault which generally
parallels the western shore line of Cook Inlet. North of the
fault, the magnetic data define the presence of several rather
large intrusive bodies lying beneath the alluvial cover as wit-
nessed by rather prominent magnetic responses from the intrusive
where it outcrops along the western side of the sheet as well as
in the east, where it is buried by alluvial material. In addition,
two rather important faults are indicated by the data in the
northeast part of the sheet, one parallelling the Yentna River
and striking in a roughly northwest-southeast direction, and a
second fault striking in a north-northeast direction which inter-
sects the first fault on Traverse 4 and may continue southward
toward Mount Susitna. For the most part, the crystalline rocks
north of the Lake Clark-Castle Mountain fault are interpreted to
lie at a very shallow depth, except in the case of occasional
structurally controlled zones, where depths of a few hundred feet
are indicated. South and east of the Castle Mountain fault, how-
ever, basement depths may range to several thousand feet below
the surface.
The magnetic profiles crossing the Kenai and Seldovia Quadrangles
reflect essentially a continuation of the geologic units displayed
in the Tyonek Quadrangle to the north. The western side of Cook
Inlet is characterized by strong magnetic anomalies extending from
the western sheet borders eastward to the Bruin Bay fault, which
generally parallels the western shore of Cook Inlet.
In the extreme northwest part of the Kenai Quadrangle, the south-
westward extension of the Castle Mountain fault, known here as
the Lake Clark fault, is reasonably well displayed in the magnetic
data, but with an important difference from that shown on the geo-
logic map, in that it appears to be offset by an important fault
trending west-northwest from the Kustatan Peninsula at the eastern
end of Traverse 15 to the northwest corner of the quadrangle. This
apparent strike-slip fault appears to offset the Lake Clark fault
by approximately four miles, and also offsets the Bruin Bay fault
very clearly as witnessed by the fact that the magnetic indication
of the Bruin Bay fault north of Traverse 15 is well west of the lo-
cation shown on the geologic map. (Note also that the geologic
map shows the fault with a dashed line, indicating an extrapolation
only.) South of this offsetting fault, the Bruin Bay fault occurs
very close to its mapped location. Good evidence of strike-slip
faulting is also present in the southwesternmost portion of the
Kenai Quadrangle and the northwestern portion of the Seldovia
Quadrangle. All the strike-slip fault indications observed in
these quadrangles suggest that the north sides of the faults has
moved westward with respect to the south sides, a characteristic
of the previously mapped faults at the north end of Cook Inlet where
a similar strike-slip fault has been postulated as the mechanism
whereby the northern end of the Matanuska geosyncline has been
transported westward with respect to the southern end.
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A fault paralleling the Bruin Bay fault probably occurs on the
west side of Kalgin Island, across which the eastern ends of
Traverses 18 and 19 are located. The magnetic data on the east
side of the Bruin Bay fault indicate a very thick sedimentary
section, but there is inadequate data to define a basement depth
estimate. Adequate basement information is undoubtedly available
for this area, however, since it is a petroleum province.
On the east side of Cook Inlet, the magnetics are again most
applicable in defining the positions of tectonically important
faults. Here, extending southwestward through the eastern side
of the Kenai Quadrangle, two parallel linears are observed in the
magnetic data corresponding roughly to two proposed faults shown
on the geologic map coverage. The easternmost of these linears
corresponds to the Border Ranges fault zone. Neither of the
faults indicated by the magnetics appear to be continuous through-
out the Kenai-Seldovia area, and it is difficult to recognize any
associated transcurrent displacement such as was apparent in the
case of the faulting on the west side of Cook Inlet. In the east,
however, the apparently discontinuous nature of the faults suggests
the possibility of extensions of the transverse linears observed
in the west. In the southern portion of the area, where the main
branch of the Border Ranges fault extends southward toward the
Chugach Islands at the extreme southern end of the land mass
represented on the Seldovia sheet, several strong magnetic anoma-
lies are noted which appear to be aligned with portions of the
fault. For 'example, the strong magnetic anomalies occurring
over the Red Mountain mineralized zone between fiducials 38600
and 39000 on Traverse 30, between fiducials 35600 and 35900 on
Traverse 31, and again near fiducial 37800 on Traverse 26 appear
to reflect distinct, separate intrusives, but all occur on what
is perhaps a subsurface zone of weakness through which the Border
Ranges fault appears to extend. It is probable that the land mass
south of Traverse 27 in the Seldovia Quadrangle is offset, or at
least influenced, by west-northwest trending strike-slip faulting.
It should be noted also that the southern extension of the Border
Ranges fault, that portion occurring on the land mass to the south
of Traverse 27, appears to be offset to the east with respect to
its obvious positions on the magnetic profiles from Traverse 25
northward.
In summary, the magnetic data in the Kenai-Seldovia region offers
a considerable amount of tectonic information. While there is
minimal magnetic coverage over the basin areas of these quadrangles,
a brief review of the Matanuska geosyncline, which contains the
majority of sediments, may be germane. This structure, which en-
compasses the Cook Inlet Basin itself, is a northeast-trending
intermontane trough of about two hundred miles in length and
about sixty miles in width, bounded on the northwest by the Castle
Mountain fault and on the southeast by the Chugach Mountains. The
basin contains about 20,000 cubic miles of Tertiary sediments
known as the Kenai Group. The maximum depth in the Cook Inlet
area is about 20,000 feet.
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In the Anchorage Quadrangle region, the area north of 610 451
is covered by a detailed aeromagnetic survey. The contoured map
of this data is obtainable through the Alaskan State Government
Open-File system. It is designated Open-File Report #21. This
map reasonably well displays the structural trends within the
Talkeetna uplift in the northwest part of the quadrangle, as well
as the faults bounding the Matanuska trough in the north-central
and north-eastern parts of the sheet. The magnetic profiles
recorded during the course of the present gamma-ray spectrometer
survey over the entire quadrangle display, by and large, a rather
deep basin broken in a few places by igneous masses. The known
faults bounding the trough, the Border Ranges fault,and the
Castle Mountain fault, are both reasonably well defined in the
magnetic data where they are in contact or involved with the
igneous masses of the Talkeetna Mountains, but throughout the'
basin area they are difficult to delineate from the magnetic pro-
files.
The magnetic profiles covering the Seward and Blying Sound Quad-
rangles reflect relatively deep-seated magnetic phenomena, for
the most part. The Chugach Mountain geosyncline traverses the
central part of the Seward Quadrangle in a roughly north-south
direction and cuts across the northwest corner of the Blying
Sound Quadrangle. In the extreme western part of the Seward
sheet, the Seldovia geanticline, which separates the Chugach
Mountains geosyncline from the Matanuska geosyncline, occurs
roughly in juxtaposition with the Border Ranges fault. Neither
the anticline nor the fault are unusually prominent features in
the magnetic data. Where it is recognized, however, the fault
is suggested to be somewhat further east in the basement than
its location in the overlying sediments as defined by its position
on the geologic map. For example, its magnetic expression on
Traverse 14 places the basement position of this fault approxi-
mately four miles east of its outcrop position.
Many of the basement depth estimates obtained from the magnetic
data over these two quadrangles are out of plot range for the
depth plots as shown on the Microanalysis profiles (i. e., greater
than 5,C00 feet in depth). The upper and intermediate horizons
shown in the depth plots are caused by near-surface magnetic
phenomena and probably an unconformity, respectively, while the
crystalline basement depth is consistently in excess of 5,000
feet except in areas where surface intrusives or extrusives are
noted. Examples of the latter would include the easternmost end
of Traverse 12, the easternmost end of Traverse 15 on Perry
Island, the easternmost end of Traverse 17 between the mainland
and the Knight Island group, the easternmost end of Traverses
18 and 19 on Knight Island itself, and the central part of Tra-
verse 20 on Knight Island. The strongly magnetic zone extending
generally from Traverse 15 where Tertiary granite outcrops on
Perry Island, across Prince William Sound to the area of Knight
Island is, undoubtedly, a continuous zone. The deep-seated
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portion of this igneous province is, undoubtedly, intrusive,
although the geologic map shows volcanics at the surface over
much of the region. From the magnetic evidence, it appears
probable that a north-south striking zone of volcanism occurs
here similar to the north-south zone in the Kenai and Seldovia
areas.
On the western side of Traverses 21 and 22, centered on fiducials
30600 and 34400 respectively on the Seward Quadrangle and ex-
tending southward into the Blying Sound Quadrangle on Traverse
23, fiducial 59600, is a second rather obvious intrusive zone.
7.2 RADIOMETRIC DATA INTERPRETATION
7.2.1 General
The correct interpretation. of airborne gamma-ray spectrometer data
depends on a thorough understanding of the principles and theory
of the survey and data processing techniques. While the major
part of this required information is included in the previous sec-
tions of this report, a number of additional factors peculiar to
airborne survey operations in general, and gamma-ray spectrometer
surveys in particular, should also be appreciated from the stand-
point of their effects on the collected data. Such factors include
the variability of low count rate statistics, local terrain clear-
ance variations which are often unavoidable in rugged country such
as this, similar variations in count rates over equivalent geologic
units caused by surface condition variants such as degree of water
saturation and soil thicknesses; and inaccurate statistical accu-
mulations due to geologic unit misclassifications. These factors
have been well documented in previous reports on the airborne
reconnaissance phases of the NURE program published by DOE, and
additional comments in this text are considered redundant.
In the following discussions, this analysis is divided into two
principal sections dealing with the stacked radiometric and magne-
tic profiles, and the radiometric anomaly maps. It is considered
that a comprehensive evaluation must encompass study of both these
principal data sets, inasmuch as they are mutually complementary
to the extent that neither by itself can convey the full signifi-
cance of the survey results. Several examples of the complementary
nature of the anomaly maps and profiles will illustrate this point.
The anomaly maps comprise the ideal medium for the definition of
anomalous zones within discrete geologic units, while in contrast,
information regarding regional background radiation levels pertin-
ent to the delineation of metallogenic districts can only be derived
from the profile data. Thirdly, strongly anomalous situations
exceeding three sigma can only be evaluated on the profiles.
7.2.2 Commentary on Stacked Radiometric Profiles
This section is intended to call attention to specific conditions
present in the stacked radiometric profiles that are not readily
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apparent on the radiometric anomaly maps. These conditions pertain
not only to regional level shifts and broad radiometric background
conditions over the major or regional geological features as
delineated on Figure 7, but to more localized structural and litho-
logical variations as well. The magnetic data acquired on this
survey is particularly useful in defining such features, and in
essence it is the integration of the magnetic data with the radio-
metric data that permits their accurate definition.
Although the radiometric data processing in this area is con-
siderably encumbered by low count rates apparently resulting from
a high water content of the surface material, the data itself,
particularly in the stacked profile form, is reasonably responsive
to rock type changes in general. To acquire sufficient statistical
significance to permit a response correlation to geology, it was
necessary to average each data sample over a range of 7 points,
thus effectively producing a total integration time of 14 seconds,
which represents about 2,000 feet of ground distance traversed.
Frequently, geologically-mapped units are only to the order of
one-half mile in width, particularly in those instances of alluvial
material along streams. In terms of their radiometric response,
therefore, the response of these smaller units frequently has been
incorporated into that of the larger units as a result of the long
integration time required. Accordingly, while it is generally not
possible through visual inspection to relate discrete radiometric
responses to small, individually mapped outcrops within a forma-
tion, on a somewhat larger scale. the general zone of a formation
is often distinguishable in the profile data.
In this regard, a significant number of geochemical differentiations
can be made by a close inspection of the potassium channel in par-
ticular, and the uranium and thorium channels to a lesser extent.
For example, the potassium channel is very useful in defining mag-
matic segretions and/br time phases in the igneous rocks of the
Alaska Range in the western portions of the Tyonek and Kenai Quad-
rangles, and in the Talkeetna Range in the northern part of the
Anchorage Quadrangle. In contrast, the Tertiary granites occurring
on the offshore islands and the eastern mainland coasts in the
Seldovia, Seward, and Blying Sound Quadrangles do not appear to be
differentiable from the enclosing sediments by variations in the
potassium channels.
Other than the granitic masses which range from Jurassic through
Tertiary, the most extensive outcrops in the Cook Inlet area are
Mesozoic sediments which are largely marine in origin. Another
extensive unit,which is particularly prevalent in the region of
Cook Inlet itself, is the Quaternary deposits which blanket
large areas of the Tyonek, Kenai, and Seldovia Quadrangles.
In the northwestern portion of the area, the western ends of Tra-
verses 1 through 24 cross the Alaska Range. From the southern
part of the Tyonek Quadrangle southward, the western portions of
the survey traverses are broken at the coastline of Cook Inlet.
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The eastern ends of the traverses in the Tyonek Quadrangle area
also cross Mesozoic marine sediments and Quaternary deposits along
the Susitna and Yentna river valleys. The southernmost lines in
the Tyonek region, Traverses 21 through 24, lie east of the main
granitic masses of the Alaska Range.
In the western portions of the Tyonek and Kenai Quadrangles,
glacial ice blankets significant portions of the region. The
ice-free portions of this area are comprised of broad expanses
of the granitic units of the Alaska Range, which are of two prin-
cipal ages, Jurassic and Cretaceous to Tertiary. For the most
part, the potassium channel of the gamma-ray spectrometer data
appears to differentiate between these intrusive units; however,
it is difficult from the existing geological maps of the Cook In-
let area to resolve the exact number of igneous intrusive epi-
sodes. Apparently, igneous rocks were intruded from the Jurassic
through the Tertiary in at least two, and perhaps more than two,
episodes. In general, the radiometric data would appear to dif-
ferentiate an older and a younger granitic unit. Examples of
this can be seen on Profile 200 in the Tyonek Quadrangle, where
the older unit at the southern end of the traverse has a lower
potassium channel count rate, and is less active in general than
the younger unit crossed by the northern end of the profile in
this quadrangle. The thallium-208 channel also exhibits this
circumstance, perhaps even better than the potassium channel in
some instances. Traverses 8 and 9 over the Tyonek quadrangle
further illustrate this differentiation observable in the spectral
windows.
The Tertiary volcanics outcropping in both the Tyonek and Anchor-
age Quadrangles, while very limited in areal exposure, also have
distinctive radiometric characteristics in the potassium channel
as well as definitive magnetic characteristics. The potassium
response is rather low, but quite active over this unit. Simi-
larly, the magnetic response of the volcanics is a highly vari-
able response as compared to that over the more massive igneous
rocks to the west.
An interesting application of the geophysical data is presented
on Traverse 7 where it crosses Mount Susitna in the Tyonek Quad-
rangle. While only one traverse crosses the Mount Susitna area,
it suggests a possibility for the combined use of magnetic and
radiometric data in the context of more detailed surveys. That
is, while the present survey is of a reconnaissance type, it
implies that a more detailed survey would be useful in the follow-
ing context. The Mount Susitna intrusive (fiducials 56400 to
56600, Traverse 7) does not produce a prominent magnetic anomaly,
but it does produce a significant radiometric response. Immedi-
ately west of Mount Susitna, however, a prominent magnetic anomaly
occurs with no significant radiometric response over the area.
This magnetic anomaly occurs between fiducials 55900 and 56300.
This covers the outcropping granitic mass to the west of Mount
Susitna and probably buried granites beneath the Quaternary
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alluvium as well.
In summary, the magnetic and radiometric responses in this locality
clearly suggest the existence of two distinct granitic masses,
a hypothesis which appears quite probable in the context of the
geologic and topographic maps of the area. That is, Mount Susitna
being perhaps the younger and the more resistant topographic high, is
comprised of igneous material containing an increased radioactive
mineral content which, though not significant in itself as a
radioactive mineral source, is at least adequate to differentiate
it from other granitic masses.
In the central portion of the survey area, to the south and east
of the igneous exposures, the radiometric response drops off
abruptly over the Quaternary materials, although strong local
responses from zones within the Quaternary materials would
suggest bedrock outcrops that have not as yet been mapped.
In the northwest corner of the Kenai Quadrangle, the radiometric
data suggest the possibility that the Lake Clark fault may be in-
truded by an acid dike or pegmatite zone as noted on traverse
13, fiducial 57950.
A large portion of the Kenai Quadrangle is also covered with Qua-
ternary alluvium which is singularly unresponsive in the radio-
metric channels. East of the Border Ranges fault, in the eastern
parts of the Kenai and Seldovia Quadrangles, the radiometric
response increases significantly over the Mesozoic sediments of
the Kenai Mountains. Intrusives and occasional volcanics occur
irregularly on the offshore islands of the Kenai Peninsula and
also on the peaks of the Kenai Mountains, frequently protruding
through large ice fields. These exposures are usually detectable
in the magnetic data as well as in the radiometric data, with
some exceptions. One of these would be the strong magnetic anomaly
occurring on Traverse 12 at fiducial 64900, near the northern edge
of the Seward Quadrangle. This anomaly appears to occur over a
fiord, and it is possibly caused by a basic or ultra basic dike
that is far less resistant to erosion than either the sediments
or the granitic intrusives in this region. Although the steep-
ness of the terrain in the area most probably is the cause of
the weak radiometric response observed in this vicinity, the
terrain clearance monitor establishes the presence of a deep,
incised valley which is indicated on the topographic map to be
a drowned valley.
One can make a general observation about the radiometric response
of the Mesozoic sedimentary rocks exposed over large areas in the
southern part of the Anchorage Quadrangle and large portions of
the Seward Quadrangle that these rocks are moderately responsive,
and that when the radiometric background count rate drops to sub-
significant levels it is usually the result of extensive ice
fields. This would be true in general for the small zones of
Mesozoic rocks occurring in the Blying Sound area, as well.
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On Profile 214 in the Blying Sound Quadrangle, a rather strong
response in all three spectral channels is observed over a
granitic outcrop at fiducial 52570. This response has not been
indicated as anomalous because of excessive altitude. However,
seven miles to the southeast, on Traverse 26, a significant
eU anomaly appears over the same granitic unit.
The radiometric data along Traverse 1, which crosses the Tertiary
to Mesozoic intrusives constituting the Talkeetna Mountains in the
Anchorage Quadrangle, suggest that these rocks extend consider-
ably further eastward than is indicated by the geologic map. The
radiometric data would suggest that the granitic rocks extend
eastward to fiducial 36800, while the geologic map shows them ter-
minating at fiducial 37300. The total difference here is approxi-
mately ten to twelve miles. This same condition is also evident
on Traverses 2 and 3.
As was discussed previously in the section of this report dealing
with the interpreted magnetic profiles, several more or less
northeastward-trending major faults are present in the Cook Inlet
area. The radiometric expression of these pronounced fault zones
is variable, as was the case with their observed magnetic response.
Accordingly, the positions of these faults are sometimes in evi-
dence in the radiometric data, while at other times they are not.
The principal faults discussed here are, from north to south, the
Castle Mountain fault, which may be called the Lake Clark fault at
its western extremity; the Bruin Bay fault, which more or less
bounds the northwest side of Cook Inlet; and the Border Ranges
fault, which forms the dividing line between the Kenai-Chugach
Mountains on the eastern side of the Kenai Peninsula and the low-
land areas bordering Cook Inlet. A second arm of the Border
Ranges fault occurs to the west of the named fault, probably
joining the main fault in the central part of the Seldovia Quad-
rangle and again in the southwest corner of the Anchorage Quad-
rangle. It is separated by perhaps ten miles from the main Border
Ranges fault in the east-central part of the Kenai Quadrangle,
where it is buried by thick alluvial material. Another important
fault in the central part of the area is the Eagle River fault,
which is apparently a low angle thrust sheet.
The radiometric data reflect the presence of these important,
fundamental faults in various ways. In some instances, intrusions
are identified with the fault and the radiometric data may reflect
the intrusion in one way or another. The faults also form contacts
in some areas, and while in some instances the difference in radio-
metric expression from one side of the fault to the other is only
that of the difference in the emission properties of the two rock
units, in other cases a modest anomaly over the fault suggests
increased emission of radioactive nuclides from the fault plane
itself. Still other instances occur where the fault forms a
zone of weakness beneath accumulated alluvial materials and thus
is masked entirely, but is marked by a radioactive minimum in the
area of the fault. In sum, these circumstances form a set of
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recognition criteria which are frequently useful, as illustrated
by the following examples.
In the northern part of the Anchorage Quadrangle, several in-
stances of weak radiometric response over the Castle Mountain
fault occur where it forms a boundary between the intrusive
rocks of the Talkeetna Mountains to the north and the lower Ter-
tiary through Quaternary sediments to the south and east. Here
the fault undoubtedly forms a zone of weakness beneath accumu-
lated alluvial materials, in part in the Matanuska River system,
displaying weak radiometric responses over the fault zone itself
which increase to the north over the igneous outcrops.
The Border Ranges fault, in almost all cases, defines the boun-
dary between a highly responsive area on the east and a much less
responsive, low count area to the west. This characteristic can
be seen on Traverses 4 through 7 in the Anchorage Quadrangle.
The Eagle River thrust fault, situated immediately east of the
Border Ranges fault, usually illustrates a similar characteristic
with more active, higher count rates occurring to the southeast
over the overthrust plate, and lower count rates over the rocks
to the north and west of the thrust.
In the Tyonek Quadrangle, Traverses 7, 8, and 9 display an increase
in radioactivity near the Castle Mountain fault, but this is pro-
bably due to the presence of granite outcrop in the area to the
west of Mt. Susitna. The response over the Castle Mountain fault
and a branch fault of the Castle Mountain fault in the northwest
corner of the Kenai Quadrangle is consistently a rather sharp,
positive, radiometric anomaly, particularly evidenced on Traverses
12 through 15.
In the eastern portions of the Kenai and Seldovia Quadrangles, the
Border Ranges fault is typically marked by a sharp increase in
radiometric response crossing from the alluvial materials gener-
ally occupying the area on the west side of the fault to the
largely marine, Mesozoic sediments on the east side of the fault.
In the western portions of these quadrangles, the Bruin Bay fault
is usually buried beneath alluvium. This fault is frequently
located very close to the shoreline of Cook Inlet itself, and sel-
dom exhibits significant radiometric responses.
7.2.3 Uranium Anomaly Maps
7.2.3.1 Selection of Uranium Anomalies
Through an examination of the equivalent uranium anomaly maps of
the six NTMS quadrangles comprising the Cook Inlet area, a total
of 108 significant eU anomalies have been determined in this region
as shown in Figures 10 through 15 and listed in Tables 7 through
12. Of these, 19 anomalies are located in the Tyonek Quadrangle,
43 are in the Anchorage Quadrangle, 14 are in the Kenai Quadrangle,
7.11
11 are in the Seldovia Quadrangle, 20 are in the Seward Quadrangle,
and one is in the Blying Sound Quadrangle. This selection was
accomplished by identifying all individual, or groups of, statis-
tically high data points on the anomaly maps on the basis of a
system of statistical reliability criteria. A set of criteria was
defeloped in a previous airborne survey by Texas Instruments for
the NURE program and subsequently published by DOE (open-file
Document No. GJBX-18 (77).
Accordingly, the definition of a reliable anomaly is based on cer-
tain groupings of adjacent statistically high or low points more
than one standard deviation from the mean. Of these, the accep-
table significant eU anomalies or anomalous zones were selected
according to one or more of the following criteria:
1) One (averaged) data point 3 or more standard deviations
(sigma) above the mean.
2) Two adjacent (averaged) data points.between 2 and 3
sigma above the mean.
3) Three adjacent (averaged) points where two are between
1 and 2 sigma, and one is between 2 and 3 sigma above
the mean.
4) Four adjacent (averaged) points between 1 and 2 sigma
above the mean.
While the above criteria may be refined in the course of future
analyses, they have produced satisfactory results in the case of
the present survey as well as previous projects in other areas,
and have the additional advantage of affording some degree of con-
tinuity and standardization with regard to the evaluation of air-
borne survey anomalies in the context of the NURE program.
7.2.3.2 Evaluation of Anomalies
Following the selection of significant eU anomalies on the uranium
anomaly maps, transparent overlays of the outlined anomalous zones
were prepared and examined in conjunction with the topographic and
geologic maps, the interpreted aeromagnetic profiles, the supporting
data tables, the stacked profiles, and the balance of the statis-
tically derived anomaly maps to evaluate each eU anomaly in terms
of its potential as an indication of true uranium enrichment de-
serving further investigation. The essential results of these com-
parative analyses are summarized in Tables 7 through 12.
During this phase of the analysis, the detailed interpretation of
the aeromagnetic data comprised important additional evaluation
criteria which have not generally been available in the case of
previous surveys of this type. As discussed more fully in a pre-
vious section of this report, these data have supplied important
supplementary information on the extent of compositional variations
within certain of the radiometrically anomalous rock units, as well
as providing insight to regional and local subsurface geologic con-
trols so often important to the localization of mineral deposits.
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7.2.3.3 Discussion of Anomalies
7.2.3.3.1 Tyonek Quadrangle
Of the total of 19 statistically significant eU anomalies deter-
mined in the Tyonek Quadrangle, as shown in Figure 10 and listed
in Table 7, 3 preferred anomalies have been selected which show
some relative enrichment of eU over eTh and K. It should be
noted that this selection has taken into account statistical
adequacy of sampling as well, and thus excludes anomalies cor-
relating with sparsely sampled geologic units.
The geologic units associated with the preferred anomalies in
this area are the Tertiary granitic units Tg and its general equi-
valent, TKme.
The following notes comprise specific comments on the preferred
anomalies noted in Table 7 with regard to geologic setting, sur-
ficial conditions and structural associations, where applicable.
Anomaly 2 - Strong, single record eU response over Tertiary to
Cretaceous granodiorite in the Mount Estelle area. Although this
zone is also characterized by moderate K and Th anomalies, the
strong Bi-214 response produces reasonably favorable eU/eTh and
eU/K ratios.
Anomalies 9 and 10 - These similar, closely associated zones occur
within two miles of each other in the northwestern portion of the
quadrangle over Tertiary granites of the Alaska Range batholith.
Both anomalies are characterized by strong eTh responses in addi-
tion to well above average eU responses, downgrading their poten-
tial significance. eU/K ratios are favorable, however. The pos-
sible presence of atmospheric radon associated with both anomalous
responses further compromises their significance to some degree,
although the radon correction would certainly not be sufficient
to negate the entire recorded eU response in either case.
7.2.3.3.2 Anchorage Quadrangle
Of the total of 43 statistically significant eU anomalies deter-
mined in the Anchorage Quadrangle, as shown in Figure 11, and
listed in Table 8, 15 preferred anomalies have been selected which
show significant relative enrichment of eU over eTh and K. It
should be noted that this selection has taken into account statis-
tical adequacy of sampling as well, and thus excludes anomalies
correlating with sparsely sampled geologic units.
The geologic units associated with the 15 preferred anomalies in
the Anchorage area are as follows:
Quaternary surficial deposits 4 anomaly associations
Mesozoic - Tertiary intrusions 3 "i
Late Paleozoic to early Mesozoic rock 1 i
Mesozoic sediments & meta sediments 8 " "
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TABLE 7 EQUIVALENT URANIUM ANOMALIES - TYONEK QUADRANGLE
Number of Points
Anom.
No.
F/L Geol.
No. Fm.
1 1 Qp
2 * 200 TKme
3 201 Qp
4 3 uMz
5 200 ice
6 201 uMz
7 202 Qp
8 200 uMz
9 * 200 Tg
10 * 4&200 Tg
11 4 uMz
12 4 uMz
13 5 Tg
14 201 ice
15 6 ice
16 9 Jg
17 201 TKg
18 9 Qh
19 9 Qp
eU
+ ++ +++
1 5 4
- - 1
2 1 -
- 2 1
3 2 -
1 2 -
2 1 1
- 1 1
- 4 3
6 1 1
- 2 -
1 - 1
4 - -
1 1 2
1 - 1
1 1 1
- - 1
- - 1
1 1 1
eTh
+ ++ +++
1 4 5
- 1 -
1 1 1
- 1 2
1 1 3
- 3 -
- - 4
- - 2
- 4 3
3 2 1
-- 2
1 - 1
3 1 -
1 - 3
- - 1
- 2 -
- 1 -
1 - -
- - 3
K
+ ++ +++
1 7 1
1 - -
- 2 1
2 1 -
1 1 3
2 1 -
- 1 3
- 2 -
6 - -
2 - -
1 1 -
- 1 1
4 - -
- 2 2
1 - 1
1 - -
- - 1
1 - -
- - 3
eU/eTh
+ ++ +++
1 - -
1 - -
1 - -
1 - -
eU/K
+ ++ +++
1 - -
4 - -
1 - -
* Preferred Anomaly
The largest number of anomalies relate to the Mesozoic rocks,
largely a heterogeneous assortment of siltstones, graywackes,
arkoses and conglomerates, in part metamorphosed to argillites
and slates (uMz1 and uMz2 ) and containing volcanic materials,
but includes younger Cretaceous rocks (K) and late Mesozoic
early Tertiary intrusives (TKg).
The following notes comprise specific comments on the preferred
anomalies noted in Table 8 with regard to geologic setting, sur-
ficial conditions and structural associations, where applicable.
Anomalies 5, 6, and 12 - This group of anomalies occurs nlr
granodiorite and granite of the Talkeetna batholith. All three
zones lie within the Willow Creek mining district generally on
strike with the Fishhook Creek - Archangel Creek - Willow Creek
prospects delineated on Figure 9.
Anomaly 15 - This anomaly occurs in late Cretaceous deposits re-
portedly of marine origin, although of a shelf facies. These
rocks probably grade into low Tertiary continental rocks which
in the area of this anomaly occur immediately to the west. This
point is made because the anomaly appears to occur at a contact.
The contact is probably gradational.
Anomalies 18, 20, 22, and 23 - These anomalies occur over the Cre-
taceous melange along the general outcrop area of the Border Ranges
fault. Anomalies 18 and 20 both express good eU/eTh ratios and
the thorium response of anomaly 21 was below the significance level,
but a strong ratio could be expected. The eU/K ratio in all anoma-
lies is reasonably strong.
Anomaly 21 - This anomaly similarly occurs along the Border Ranges
fault, but on the northern side where extensive outcrops of meta-
morphosed Paleozoic to lower Mesozoic outcrops (svg) occur. This
anomaly also shows strong eU/eTh and eU/K ratios.
Anomalies 24 and 25 - These anomalies apparently arise from Pleis-
tocene alluvial materials. Immediately to the northeast, a long
spur of Cretaceous rocks occurs and may extend into the area of
these anomalies. Both anomalies display a very strong eU/K ratio
and a moderately strong eU/eTh ratio.
Anomaly 38 - The general area of this anomaly is underlain largely
by isolated patches of Jurassic-Cretaceous rocks (uMz1 ) projecting
through an extensive ice sheet.
Anomaly 40 - This anomaly arises from Pleistocene materials for-
ming a veneer of sediment surrounded by extensive outcrops of Cre-
taceous rocks (uMz1 ) to the north, east and south. Those Creta-
ceous rocks immediately to the north of the area produce a multi-
tude of mineral prospects and mines and are collectively referred
to as the Anchorage Mining District (see Figure 9). Anomaly 40 lies
generally in association with this cluster of mines and prospects.
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EQUIVALENT URANIUM ANOMALIES - ANCHORAGE QUADRANGLE
Number of Points
Geol.
Fm.
eU
+ ++ +++
1
2
3
4
5 *
6 *
7
8
9
10
11
12 *
13
14
02 15 *
16
17
18 *
19
20 *
21 *
22 *
23 *
24 *
25 *
26
27
28
29
30
31
32
33
1
1
1
1
2
2
2
2
2
2
3
3
3
202
3
3
3
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
203
Anom.
No.
K
+ ++
TKg 3 3
lTc 3 -
lTc 2 1
Tv 4 1
TKg 2 1
TKg 4 1
1J 1 2
1J 5 -
1J 7 -
K 2 1
TKg 4 -
TKg - 2
K 1 3
K, lTc 2 2
K 1 1
K - 2
svg 2 1
uMz2  1 -
uMz2  - -
uMz2  1 -
svg 2 1
uMz2  - -
uMz2  1 2
Qp 2 1
Qp 3 3
uMz1  1 2
uMz1  1 2
uMz1  3 1
uMz1 , K 1 1
uMz1 , K 2 1
uMz1  1 2
uMz1 , ice 2 1
uMz1 , uMz2 , ice - 3
F/L
No.
1
2
1
1
2
1
1
1
1
1
1
eU/K
+ ++ +++
eTh
+ ++ +++
1 3 2
1 1 1
2 1 -
3 1 -
2 1 -
2 1 -
- 7 -
1 2 -
3 - -
2 - -
2 - 2
- 2 3
2 1 -
1 1 -
- 2 2
1 - 1
- 2 -
4 1 -
- 3 -
1 1 -
1 - -
1 2 -
4 1 -
- 1 -
2 1 -
- - 4
1
1
3
3
1
1
1
5
1
1
2
1
1
1
2
2
1
2
1
1
eU/eTh
+ ++ +++
1 - -
1 1 -
3 1 -
1 - -
1 - -
- - 2
- 2 -
1 1 1
- 1 -
1 - -
1 - -
1 - -
2
1
1
2
1
1
1
2
2
5
- 1
- 1
- 1
- 1
TABLE 8
TABLE 8 (CONT'D) EQUIVALENT URANIUM ANOMALIES - ANCHORAGE QUADRANGLE
Number of Points
Geol.
Fm.
uMz1 , ice
Qp
Qp
uM z 1
uMz1
Qp
Qp
uMz1 , water
uMz1
Q
eU
+ ++ +++
5 8 -
4 1 -
2 1 -
2 1 -
1 2 -
- 2 2
4 3 1
1 1 1
- - 1
- - 2
eTh
+ ++ +++
4 1 8
1 3 -
2 1 -
1 2 -
2 2 -
5 3 -
2 1 -
- - 2
K
+ ++ +++
10 3 -
5 - -
3 - -
2 1 -
1 - -
1 1 2
6 2 -
2 1 -
- - 2
eU/eTh
+ ++ +++
1 1 -
1 - -
- 1 -
- 1 -
1 - -
eU/K
+ ++ +++
1 - -
- - 1
2 - -
1 - -
1 - -
* Preferred Anomaly
Anom.
No.
34
35
36
37
38 *
39
40 *
41
42 *
43 *
F/L
No.
203
6
6
6
6
201
7
9
10
11
Anomaly 42 - This anomaly forms a single strong response from
Cretaceous rocks (uMz1 ) surrounded by ice. Both the eU/eTh and
eU/K ratios are strong.
Anomaly 43 - Arising from alluvium very close to outcrops of
uMz2 , this strong anomaly occupies a very limited area. Both
eTh and K responses are also strong, but the anomaly still pro-
duces moderately strong ratios.
7.2.3.3.3 Kenai Quadrangle
Of the total of 14 statistically significant eU anomalies deter-
mined in the Kenai Quadrangle, as shown in Figure 12 and listed
in Table 9, two preferred anomalies have been selected which show
significant relative enrichment of eU over eTh and K. It should
be noted that this selection has taken into account statistical
adequacy of sampling as well, and thus excludes anomalies correla-
ting with very sparsely sampled geologic units.
The first preferred eU anomaly determined in this area, Anomaly 8,
is situated on Profile 206 in the central part of the quadrangle
along the eastern shore of Cook Inlet. The terrain in this lo-
cality is comprised of swampy lowlands surfaced by Pleistocene
alluvial deposits. Anomaly 8 is a single-record eU response of
moderate intensity which is distinguished mainly by favorable
eU/eTh and eU/K ratios.
The second preferred prospect in the area is Anomaly 6, which
occurs over Tertiary to Cretaceous granitic rocks of the Alaska
Range in the northwestern part of the quadrangle. This anomaly,
however, must be considered to be of somewhat marginal reliability
because of sparse sampling statistics over the granites in this
area. A sub-significance level thorium response at the anomaly
makes the eU/eTh ratio indeterminable, but the eU/K ratio is quite
favorable. Despite its tentative nature, therefore, this zone
appears to warrant at least cursory additional inspection by
follow-up surveys.
7.2.3.3.4 Seldovia Quadrangle
Of the total of 11 statistically significant eU anomalies determined
in the Seldovia Quadrangle, as shown in Figure 13 and listed in
Table 10, 4 preferred anomalies have been selected which show sig-
nificant relative enrichment of eU over eTh and K. It should be
noted that this selection has taken into account statistical ade-
quacy of sampling as well, and thus excludes anomalies correlating
with sparsely sampled geologic units.
The geologic units associated with the preferred anomalies in this
area are all stratified sediments of Jurassic and(or) Cretaceous
age. The following notes comprise specific comments on the pre-
ferred anomalies with regard to geologic setting, surficial con-
ditions and structural associations, where applicable.
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EQUIVALENT URANIUM ANOMALIES - KENAI QUADRANGLE
eU
+ ++ +++
Number of Points
eTh K
+ ++ +++ + ++ +-
eU/eTh
+ ++ +++
1 13
2 13
3 13
4 207
5 207
6 * 14
7 15
8 * 206
9 16&207
10 207 1
11 207 1
12 21
13 21
14 22 1
TABLE 10
Qp
Qp
Qp, water
Qpg
Qp
TKg
Qh
Qp
Qp
uMz 2
uMz1
uMz
uMz
uMz1
EQUIVALENT URANIUM ANOMALIES - SELDOVIA QUADRANGLE
F/L Geol.
No. Fm.
23
23
25
25
25
25
208
214
28
214
29
mJ
uJ
uTc
Qp
uMz 1
ice
uMz
uMz
uMz
uMz 1
uMz2
eU
+ ++ +++
1
2
2
1
1
1
1
2
1
2
2
3
1
1
3
1
1
1
1
.1
Number of Points
eTh K
+ ++ +++ + ++ +++
- 1
- 1
3 1
1 -
1 1
1 -
2 -
1 -
3
1
1
- 1
- 1
1 1
2 -
- 2
- 1
1 -
1 -
1
5
1
1
1
eU/Th
+ ++ +++
1 - -
2 1 -
- 1 -1
- 1 -
1 1 -
- 1 -
1 1 -
1 - -
eU/K
+ ++ +++
2
1
1
1
1 -
- 1
* Preferred Anomaly
Anom.
No.
F/L
No.
Geol.
Fm.
eU/K
+ ++-
2
1
1
4
2
2
1
4
1
2
1
1
1
3
1
1
1
1
1
2
1
1
1
4
2
2
2
1
1
2
1
1
2
1
3
2
1
1
1
6
2
2
2
1
1
1
1
1
1
1
5
' 1
2
1
8
1
1
1
1
4
1
5
2
1
2
1
1
2
2
2
1
1
1
11 1
1
Anom.
No.
1 *
2
3
4
5
6
7
8
9 *
10 *
11 *
TABLE 9
Anomaly 1 - Moderate eU response over middle Jurassic marine
sediments of the Tuxedni Group along the western margin of
Cook Inlet. The anomaly is distinguished by low associated
eTh and K responses, and favorable eU/eTh and eU/K ratios.
Anomaly 9 - Moderate to strong eU response over upper Mesozoic
marine sediments in the Nuka Bay region. While associated eTh
and K responses are present over this zone, the eU/eTh and
eU/K ratios at the peak of the anomaly are quite favorable.
Anomaly 10 - Similar response to that at Anomaly 9 over the same
geologic unit, but located on the eastern shore of Nuka Bay.
Although some significant potassium response is present, the
associated thorium channel count rate is low and both eU/eTh and
eU/K ratios are moderate to strong.
Anomaly 11 - Moderate to. strong eU response over mildly meta-
morphosed upper Mesozoic sediments in the Nuka Bay region. Asso-
ciated with an appreciable eTh response approaching 2 sigma,
but with very low associated potassium response and an exception-
ally high eU/K ratio.
7.2.3.3.5 Seward Quadrangle
Of the total of 20 statistically significant eU anomalies determined
in the Seward Quadrangle, as shown in Figure 14 and listed in
Table 11, 4 preferred anomalies have been selected which show sig-
nificant relative enrichment of eU over eTh and K. It should be
noted that this selection has taken into account statistical ade-
quacy of sampling as well, and thus excludes anomalies correlating
with sparsely sampled geologic units.
All of the preferred anomalous zones are associated with upper
Mesozoic marine sediments. One of them, Anomaly 3, is also asso-
ciated with an Oligocene granitic unit. The following notes com-
prise specific comments on the preferred anomalies with regard to
geologic setting, surficial conditions and structural associations,
where applicable.
Anomaly 1 - Strong, single-record eU response over upper Mesozoic
sediments, distinguished by very low associated eTh and K responses
and exceptionally strong eU/eTh and eU/K ratios.
Anomaly 3 - Moderate eU response occurring principally over Oligo-
cene granite, at the contact with upper Mesozoic marine sediments.
The southern portion of the anomalous zone, over the granite, dis-
plays favorable eU/eTh and eU/K ratios.
Anomaly 8 - This relatively broad zone occurs over rocks of the
McHugh Complex, a mildly metamorphosed sequence of marine sediments
and volcanics of upper Mesozoic age. The anomaly displays rather
weak eU responses and appreciable associated potassium responses.
The associated thorium-channel response is quite low, however, and
eU/eTh ratios are favorable.
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Number of Points
Geol.
Fm.
Anom.
No.
F/L
No.
12
12
211
211
13
13
13
14
14
210
16
16
209
209
20
21
21
22
210
210
eTh
+ ++ -
eU
+ ++ +++
- - 1
- - 1
2 1 -
3 1 -
- 1 1
- - 1
- - 1
5 - -
- - 1
2 1 -
1 - 1
- - 1
1 3 -
- 1 1
1 2 -
1 - 1
1 - 1
- - 1
- 1 1
- - 1
K
+ ++ +++
3 1 -
1 - 1
- 1 -
3 - 1
3 1 -
- 1 -
3 - -
1 - 1
- 1 -
- 3 1
1 - 1
2 - -
1 - 1
- - 2
- - 1
1 - 1
- 1 -
1
1
1
1
1
1
eU/eTh
+ ++ +++
- - 1
1 - -
1 - -
- 1 -
3 - -
- - 1
1 - -
- 2 -
1 - -
1 - -
1 - -
eU/K
+ ++ +++
- - 1
1 - -
2 - 1
- - 1
2 - -
TABLE 12 EQUIVALENT URANIUM ANOMALIES - BLYING SOUND QUADRANGLE
F/L
No.
Geol.
Fm.
26 Tg
eU
+ ++ +++
1
Number of Points
eTh
+ ++ +++
K
+ ++ +++
eU/eTh
+ ++ +++
- 1 -
eU/K
+ ++ +++
- -
*Preferred Anomaly
- 1
- 1
3 -
1 1
1 -
- 1
3 -
1 -
1 -
4 -
1 -
2 -
1 -
1 -
1 -
1 -
- 1
1 *
2
3 *
4
5
6
7
8 *
9
10
11
12
13
14
15 *
16
17
18
19
20
uMz l
uMz
Tog, uMz1l
Tog
Qs, uMz1
uMz1
ice
KJm
uMz 1
uMz 1
uMz
ice
uMz 1
uMz
uMz
uMz
1T
uMz 1
uMz1
uMz
Anom.
No.
1 *
TABLE 11
Anomaly 15 - Moderate eU response over upper Mesozoic marine
sediments in the Nassau Fiord region of Prince William Sound.
While this zone is also associated t.Tith above-average thorium
and potassium responses, both the e2/eTh and eU/K ratios are
in the range of 2 sigma, recommenig.L2c7 :his locality as an area
of possible uranium enrichment.
7.2.3.3.6 Blying Sound Quadrangle
As shown in Figure 15 and listed in Table 12, only one statisti-
cally significant eU anomaly has been determined in the Blying
Sound Quadrangle. This feature has also been selected as a pre-
f erred anomaly from the standpoint of showing significant rela-
tive enrichment of eU over eTh and ".
The anomaly is located on Harris Peninsula in the western part of
the quadrangle, which is underlain by Tertiary granodiorite. It
consists of a relatively strong, sincgle-record eU response which
is accompanied by very favorable eU/eTh and eU/K ratios.
7.3 CONCLUSIONS
While significant radioactive mineral deposits have not yet been
discovered in the Cook Inlet area, the results of the airborne
gamma-ray spectrometer survey have it-icated several general lo-
calities in the region, involving certain specific geologic units,
where additional study seems warranted. These areas include the
western portions of the Tyonek and Thnai Quadrangles over the Ter-
tiary to Cretaceous granitic rocks of the Alaska-Aleutian Range,
the northern and central portions of the Anchorage Quadrangle
along the margins of the Talkeetna batholith and on the northern
slopes of the Chugach Mountains, respectively, the eastern portion
of the Seldovia Quadrangle over the upper Mesozoic sediments
of the Kenai Mountains, and the eastern portion of the Seward
Quadrangle over the Tertiary granites and upper Mesozoic sediments
fringing on Prince William Sound.
Of these general areas, the greatest concentration of significant
eU anomalies determined from the present survey occurs in the
northern half of the Anchorage Quadrangle. Many of these anomalous
zones are in proximity to mining districts which have been worked
for many years.
7.4 SUGGESTIONS FOR FURTHER TORK
Follow-up uranium prospecting is suggested over the preferred anoma-
lous zones defined by the present airborne survey, concentrating
initially within the principal localities summarized above with
particular emphasis on the northern half of the Anchorage Quadrangle.
In view of the remote nature of the terrain in many parts of this
area, more detailed airborne surveys should be conducted initially
to more closely define the present zones of interest, followed by
surface examinations, including geochemical sampling, to further
localize and identify the sources of the anomalies.
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Matzko, J. J. and Freeman, V. L. - SUMMARY OF RECONNAISSANCE FOR
URANIUM IN ALASKA - in CONTRIBUTIONS TO ECONOMIC GEOLOGY OF ALASKA -
U. S. Geol. Bull. 1155, 1963.
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Mertie, J. B., Jr. - CHROMITE DEPOSITS IN ALASKA - U. S. Geol. Survey
Bull. 692-D, 1919.
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VALLEY - U. S. Geol. Survey Bull. 692-D, 1919.
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- GEOLOGIC RECONNAISSANCE IN THE
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ILIAMNA QUADRANGLE, ALASKA - Alaska State Div. of Mines & Minerals,
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COOK INLET BASIN, ALASKA - Alaska State Div. of Geol. & Geophys.
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8.4 MAPS - COOK INLET AREA
MISCELLANEOUS FIELD STUDIES MAPS
U. S. GEOLOGICAL SURVEY
MF-350 - RECONNAISSANCE BEDROCK GEOLOGIC MAP OF THE CHUGACH
MOUNTAINS NEAR ANCHORAGE, ALASKA, by S. H. B. Clark.
Scale 1:250,000, 1972.
MF-351 - RECONNAISSANCE GEOLOGIC MAP AND GEOCHEMICAL ANALYSES OF
STREAM-SEDIMENT AND ROCK SAMPLES OF THE ANCHORAGE A-6 QUADRANGLE,
ALASKA, by S. H. B. Clark and M. E. Yount.
Scale 1:63,360, 1972.
MF-372 - GENERALIZED GEOLOGIC MAP OF THE ALASKA-ALEUTIAN RANGE
BATHOLITH SHOWING POTASSIUM-ARGON AGES OF THE PLUTONIC ROCKS -
by Bruce L. Reed and Marvin A. Lanphere.
Scale 1:1,000,000, 1972.
MF-377 - METALLIC MINERAL RESOURCES MAP OF THE KENAI QUADRANGLE,
ALASKA, by E. H. Cobb.
Scale 1:250,000, 1972.
MF-385 - METALLIC MINERAL RESOURCES MAP OF THE TYONEK QUADRANGLE,
by E. H. Cobb. Scale 1:250,000, 1972.
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MF-397 - METALLIC MINERAL RESOURCES MAP OF THE SELDOVIA QUADRANGLE,
ALASKA, by E. H. Cobb. Scale 1:250,000, 1972.
MF-409 - METALLIC MINERAL RESOURCES MAP OF THE ANCHORAGE QUADRANGLE,
ALASKA, by E. H. Cobb. Scale 1:250,000, 1972.
MF-440 - METALLIC MINERAL RESOURCES MAP OF THE BLYING SOUND
QUADRANGLE, ALASKA, by E. H. Cobb. Scale 1:250,000, 1972.
MF-466 - METALLIC MINERAL RESOURCES MAP OF THE SEWARD QUADRANGLE,
ALASKA, by E. H. Cobb and D. H. Richter. Scale 1:250,000, 1972.
MF-612 - PRELIMINARY GEOLOGIC MAP OF THE SOUTHEAST QUADRANT OF
ALASKA, by H. M. Beikman. Scale 1:1,000,000, 1974(1975).
MF-618 - SURFACE GEOLOGY AND HOLOCENE BREAKS ALONG THE SUSITNA SEG-
MENT OF THE CASTLE MOUNTAIN FAULT, ALASKA, by R. L. Detterman,
George Plafker, Travis Hudson, R. G. Tysdal, and Nazario Pavoni.
Scale 1:24,000, 1974.
MF-738 - GEOLOGY AND SURFACE FEATURES ALONG PART OF THE TALKEETNA
SEGMENT OF THE CASTLE MOUNTAIN-CARIBOU FAULT SYSTEM, ALASKA, by
R. L. Detterman, George Plafker, R. G. Tysdal, and Travis Hudson.
Scale 1:63,360, 1976.
MF-765 - RECONNAISSANCE GEOLOGIC MAP AND GEOCHEMICAL ANALYSES OF
STREAM-SEDIMENT AND ROCK SAMPLES OF THE ANCHORAGE A-7 and A-8
QUADRANGLES, ALASKA, by S. H. B. Clark, M. E. Yount, and S. R.
Bartsch. Scale 1:63,360, 1976.
MISCELLANEOUS INVESTIGATIONS SERIES
U. S. GEOLOGICAL SURVEY
1-273 - MAP OF A PART OF THE PRINCE WILLIAM SOUND AREA, ALASKA,
SHOWING LINEAR GEOLOGIC FEATURES AS SHOWN ON AERIAL PHOTOGRAPHS,
by William H. Condon and John T. Cass. Scale 1:125,000, 1958.
1-342 - GEOLOGIC MAP AND CROSS SECTIONS OF THE ANCHORAGE (D-2)
QUADRANGLE AND NORTHEASTERNMOST PART OF THE ANCHORAGE (D-3)
QUADRANGLE, ALASKA, by Arthur Grantz. Scale 1:48,000, 1961.
1-359 - GEOLOGIC MAP OF LOWER MATANUSKA VALLEY, ALASKA, by D. F.
Barnes. Scale 1:63,360, 1962.
1-484 - GEOLOGIC MAP OF THE GULF OF ALASKA TERTIARY PROVINCE,
ALASKA, by George Plafker. Scale 1:500,000, 1967.
I-787-A - GENERALIZED GEOLOGIC MAP OF ANCHORAGE AND VICINITY,
ALASKA, by H. R. Schmoll and Ernest Dobrovolny.
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I-787-F - RELATIVE PERMEABILITY OF SURFICIAL GEOLOGIC MATERIALS,
ANCHORAGE AND VICINITY, ALASKA, by G. W. Freethey.
Scale 1:24,000, 1976.
OPEN-FILE REPORTS
U. S. GEOLOGICAL SURVEY
77-169-C - GRAVITY MAP OF SOUTHERN ALASKA, EASTERN PART, by D.
F. Barnes. Scale 1:1,000,000, 1977.
OPEN-FILE REPORTS
ALASKA STATE GEOL. & GEOPHYS. SURVEYS
AEROMAGNETIC MAP, TALKEETNA QUADRANGLE, ALASKA - Open-File
Report 19. Scale 1:250,000, June 1973.
AEROMAGNETIC MAP, TALKEETNA MOUNTAINS QUADRANGLE, ALASKA (EAST
ALASKA RANGE), by N. J. Veach, Open-File Report 20. Scale 1:250,000
June 1973.
PRELIMINARY BEDROCK GEOLOGIC MAP OF THE KANTISHNA HILLS - by T.
K. Bundtzen, T. E. Smith and R. M. Tosdal, Open-File Report 98.
Scale 1:63,360, April 1976.
PHOTOINTERPRETIVE MAP OF THE SURFICIAL GEOLOGY OF THE SOUTHERN
KENAI LOWLANDS, ALASKA - by R. D. Reger, Open File Report illA.
Scale 1:63,360,' 1977.
PHOTOINTERPRETIVE MAP OF THE GEOLOGIC MATERIALS OF THE SOUTHERN
KENAI LOWLANDS, ALASKA - by R. D. Reger and C. L. Carver, Open-
File Report 111B. Scale 1:63,360, 1977.
GEOLOGIC REPORTS
ALASKA STATE DIV. OF MINES & MINERALS
GEOLOGY OF THE PORTAGE CREEK-SUSITNA RIVER AREA - Geol. Report
No. 3. Scale 1:24,000, July 1963.
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APPENDIX A
COOK INLET AREA
PRODUCTION SUMMARY
Flying
Data Processing
Data Interpretation
Start
6/18/76
7/1/77
6/25/76
8/25/76
Total Mileage
Total Days on Location
Production Time
New Production Time
Average Daily Mileage
Weather Days
End
7/27/76
7/11/77
7/30/78
7/30/78
5,753
51
55%
45%
112
16
1976 season
1977 season
A.l
COOK INLET AREA ALASKA
TEST LINE DATA SUMMARY
DATE
06/18/76
06/19/76
06/22/76
06/23/76
06/25/76
06/30/76
07/02/76
07/03/76
07/04/76
07/05/76
07/06/76
07/07/76
07/08/76
07/09/76
07/13/76
07/14/76
07/18/76
07/19/76
07/21/76
07/24/76
07/25/76
LINE NO.
500
501
502
502
502
503
504
504
504
504
504
504
504
504
505
505
505
505
505
505
505
% CHANGE
-2%
6%
0%
3%
-1%
-3%
-1%
4%
-3%
5%
5%
2%
-6%
-5%
7%
REMARKS
Initial test line set up
New Test Line
New Test Line
New Test Line
New Test Line
New Test Line
07/04/77
07/06/77
07/07/77
07/08/77
07/09/77
07/10/77
07/11/77
503
504
503
505
505
505
506
6%
-12%
16%
Initial test
New Test Line
line set up
New Test Line
New Test Line
A.2
TYONEK QUADRANGLE
AVERAGE GROUND DISTANCE TRAVERSED PER SECOND
Time Interval is 2.0 second per scan
Line 1 -148 feet Line 9 -138 feet
Line 2 - 129 feet Line 10 - 137 feet
Line 3 - 135 feet Line 11 - 141 feet
Line 4 - 135 feet Tie Line 200 - 131 feet
Line 5 - 138 feet Tie Line 201 - 114 feet
Line 6 - 136 feet Tie Line 202 - 147 feet
Line 7 - 139 feet Tie Line 203 - 129 feet
Line 8 - 136 feet Tie Line 204 - 152 feet
A.3
ANCHORAGE QUADRANGLE
AVERAGE GROUND DISTANCE TRAVERSED PER SECOND
Time Interval is 2.0 seconds per scan
Line 1 - 124 feet Line 9 - 120 feet
Line 2 - 129 feet Line 10 - 80 feet
Line 3 - 129 feet Line 11 - 108 feet
Line 4 - 127 feet Tie Line 200 - 124 feet
Line 5 - 130 feet Tie Line 201 - 124 feet
Line 6 - 115 feet Tie Line 202 - 111 feet
Line 7 - 140 feet Tie Line 203 - 127 feet
Line 8 - 149 feet
A.4
KENAI QUADRANGLE
AVERAGE GROUND DISTANCE TRAVERSED PER SECOND
Time Interval is 2.0 seconds per scan
Line 12 - 152 feet Line 20 - 134 feet
Line 13 - 142 feet Line 21 - 135 feet
Line 14 - 141 feet Line 22 - 132 feet
Line 15 - 138 feet Tie Line 200 - 144 feet
Line 16 - 133 feet Tie Line 201 - 114 feet
Line 17 - 135 feet Tie Line 205 - 158 feet
Line 18 - 143 feet Tie Line 206 - 143 feet
Line 19 - 152 feet Tie Line 207 - 154 feet
Tie Line 208 - 126 feet
A.5
SELDOVIA QUADRANGLE
AVERAGE GROUND DISTANCE TRAVERSED PER SECOND
Time Interval is 2.0 seconds per scan
Line 23 - 138 feet Line 31 - 108 feet
Line 24 - 148 feet Line 32 - 99 feet
Line 25 - 132 feet Tie Line 200 - 134 feet
Line 26 - 129 feet Tie Line 201 - 123 feet
Line 27 - 140 feet Tie Line 206 - 136 feet
Line 28 - 123 feet Tie Line 208 - 112 feet
Line 29 - 116 feet Tie Line 214 - 119 feet
Line 30 - 116 feet
A.6
SEWARD QUADRANGLE
AVERAGE GROUND DISTANCE TRAVERSED PER SECOND
Time Interval is 2.0 seconds per scan
Line 12 - 128 feet Line 20 - 141 feet
Line 13 - 135 feet Line 21 - 127 feet
Line 14 - 129 feet Line 22 - 133 feet
Line 15 - 135 feet Tie Line 209 - 120 feet
Line 16 - 128 feet Tie Line 210 - 137 feet
Line 17 - 144 feet Tie Line 211 - 131 feet
Line 18 - 139 feet Tie Line 212 - 155 feet
Line 19 - 137 feet
A.7
BLYING SOUND QUADRANGLE
AVERAGE GROUND DISTANCE TRAVERSED PER SECOND
Time Interval is 2.0 seconds per scan
Line 23 - 126 feet
Line 24 - 137 feet
Line 25 - 119 feet
Line 26 - 132 feet
Tie Line 209 - 127 feet
Tie Line 210 - 140 feet
Tie Line 211 - 136 feet
Tie Line 212 - 139 feet
Tie Line 214 - 133 feet
A.8
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APPENDIX B
TAPE FORMATS
All tape files are 9 track EBCDIC written at a density of 800 BPI
and have a fixed word length of 9 characters.
TAPE HEADER
The first record of each tape file is a tape label of 50 words
containing the following standard information:
(1) Project Identification
(2) L K B Resources, Inc.
(3) Date of Survey
(4) Sequence of lines in this file
LINE HEADER
A standard 10 word line header preceeds and identifies each line
contained in the file.
Definition
Line Number
Start Fiducial Number
End Fiducial Number
4 7Sampling Interval (millisecs)
2 7r Sampling Interval (millisecs)
Date (YYDDD)
Number of Samples
Not used
RAW SPECTRAL DATA FILE
The raw data sub-set will immediately follow the line header and will
contain 413 words per logical record.
Definition
Fiducial Number
Latitude (.0001 degrees)
Longitude (.0001 degrees)
Time (Seconds past midnight)
Magnetic Field (.1 gamma)
Terrain Clearance (feet)
Barometric Pressure (feet)
Temperature (.1 degree C)
* Quality Flag
Terrestrial Detector 0 to 3 MeV
Terrestrial Detector Live time (millisecs.
Atmos. Detector 0 to 3 MeV
Atmos. Detector Live time (millisecs.)
** Terrestrial Detector Cosmic Sum
** Atmos. Detector Cosmic Sum (.1 Count)
B.1
Word
1
2
3
4
5
6
7
8-10
Word
1
2
3
4
5
6
7
8
9
10-209
210
211-410
411
412
413
SINGLE RECORD DATA FILE
The single record data will be blocked 10 logical records per block.
Each logical record will contain 16 words defined as follows:
Word Definition
1 Fiducial Number
2 Latitude (.0001 Degrees)
3 Longitude (.0001 Degrees)
4 magnetic Field (.1 Gamma)
5 Terrain Clearance (feet)
6 Geologic Unit Code
7 * Quality Flag
8 ** Terrestrial Cosmic Sum
9 Atmos. Bi2 1 4 Correction (.1 Count)
10 Terrestrial Gross Count
11 Terrestrial Thorium Count
12 Terrestrial Uranium Count
13 Terrestrial Potassium Count
14 Ratio U/K (.1 Count)
15 Ratio U/T (.1 Count)
16 Ratio T/K (.1 Count)
STATISTICAL ANALYSIS TAPE
The statistical data file contains an additional tape header record
which identifies the statistical parameters relative to each geologic
:a nit
The data associated with a single geologic map unit is considered as
one logical record and contains 14 words.
The logical records are blocked 200 thus the physical record is
2800 words.
The statistical header is defined as follows:.
cord Definition
1 Mac Unit Code
2 Number of Records
3 K Mean Value
4 K Standard Deviate
5 U Mean Value
6 U Standard Deviate
7 T Mean Value
8 T Standard Deviate
9 U/K Mean Ratio
10 U/K Standard Deviate
11 U/T Mean Ratio
12 U/'T Standard Deviate
13 T/K Mean Ratio
14 T/K Standard Deviate
B.2
STATISTICAL DATA RECORD
The statistical data record contains the averaged reduced data
records. Each averaged record is considered a logical record
having 20 words. The logical records are blocked 10 per physical
record.
Word Definition
1 Fiducial Number
2 Latitude (.0001 Degrees)
3 Longitude (.0001 Degrees)
4 Magnetic Total Field (.1 Gamma)
5 Geologic Map Unit Code
6 * Quality Flag
7 Gross Count
8 Thorium Count
9 Thorium Standard Deviate (.1 Count)
10 Uranium Count
11 Uranium Standard Deviate (.1 Count)
12 Potassium Count
13 Potassium Standard Deviate (.1 Count)
14 U/T Ratio (.1 Counts)
15 U/T Standard Deviate (.1 Count)
16 U/K Ratio (.1 Counts)
17 U/K Standard Deviate (.1 Count)
18 T/K Ratio (.1 Counts)
19 T/K Standard Deviate (.1 Count)
20 Filler Word
MAGNETIC DATA TAPES
The magnetic data record contains 10 words per logical record and
is blocked 50 logical records per physical record.
Word Definition
1 Fiducial Number
2 Latitude (.0001 decrees)
3 Longitude (.0001 decrees)
4 Time (Seconds past midnight)
5 Terrain Clearance (feet)
6 Barometric Pressure (feet)
7 Geologic Code
8 Observed Magnetic Field (.1 Gamma)
9 Residual Magnetic Field (.1 Gamma)
10 Filler word or Diurnal (if required)
* Quality Flag Code
1 - Record exceeds altitude specifications or read error
was encountered.
0 - Record is acceptable.
Statistical Adequacy flags are not recorded.
Cosmic Sums have been corrected for live time.
B.3

TYONEK, ALASKA
STATISTICAL
APPENDIX C-i
SUMMARY OF GEOLOGIC UNITS
BY ROCK TYPE
STATISTICAL
APPENDIX D-1
SUMMARY OF GEOLOGIC UNITS
BY LINE

TYONEK ALASKA LKb RESOURCE S, INC. 40-7b-4114 197f-78
STATISTICAL SUMMARY
* * * K . * A
MEAN
32.5
46.9
31.7
23.2
28.6
29.6
119.1
46.7
53.2
21.5
144.2
62.4
86.2
119.8
ST.1FEV.
25.6
49.5
28.5
16.0
11.7
12.4
75.9
26.6
34.4
12.4
56.17
45.2
42.5
48.7
* * * U * * *
MEAN
6.7
12.4
7.6
6.0
1.5
7.0
20.1
5.1
7.8
4.7
26.9
9.8
9.8
16.4
ST.DEV.
3.0
10.4
2.7
2.9
3.1
2.1
13.9
2.3
3.0
1.5
11.9
6.1
3.9
8.9
* . * T * * *
MEAh
12.0
14.7
12.3
9.1
8.7
8.8
36.0
11.0
11.6
3.0
47.4
16.3
16.0
27.1
STDELV.
6.0
14.b
8.2
3.9
2.9
3.5
27.9
4.1
4.9
1.0
20.0
11.4
6.7
17.9
. * U/K*1C) * *
"FAN ST.OEV.
1.7 1.3
2.1 1.8
1.6 .9
2.0 1.4
1.9 .17
2.4 1.0
1.5 1.4
1.5 1.9
1.5 .8
2.1 .9
1.4 .5
1.3 1.0
1.0 .2
1.0 .2
* * U/T*10 * *
MEAN
4.2
6.8
4.5
6.2
8.8
8.9
5.3
4.4
6.1
11.0
5.4
5.8
5.6
5.7
ST.DEV.
1.3
3.7
2.9
3.2
3.3
4.1
2.1
1.8
3.4
.0
1.1
2.4
1.8
2.2
* * T/K*10 * *
MEAN
3.6
3.2
3.9
3.8
2.8
2.8
2.7
2.2
2.0
.0
2.8
2.2
1.9
1.9
ST.0EV.
1.8
2.0
2.2
1.9
1.6
1.2
1.4
1.2
.6
.0
.6
1.1
1.1
.8
CODE
1.
2.
101.
102.
105.
106.
1011.
109.
110.
111.
112.
on 201.
209.
213.
UNIT
WATER
ICE
014
0P
UTC
LTC
TG
TKG
TV
TMZG
TKME
U MZ
J6
LMM
RECS
17.0
134.0
82.0
326.u
11.0
25.0
266.0
74.0
33.0
8.0
45.0
214.0
58.0
37.0
91
u
I
MI
U,
It,
wI
I II
I
TYUNE< ALASKA LKB RESOURCES, INC. 40-7L-4104 1976-78
STATISTICAL SUMMARY BY LINE
* r * T * * r
MEAN
15.4
16.3
16.8
42.0
27.3
14.3
15.6
13.0
13.6
10.4
9,8
41,9
13,2
9,4
9.5
9.6
ST.DEV.
10.8
12.2
10.2
30.2
25.8
15.5
15.8
11.4
9.7
6.2
4.1
28.4
10.8
4.1
4.3
3.1
* * U/K*10 * *
MEAN ST.DEV.
1.8 1.4
1.1 .9
1.1 1.0
1.6 1.2
2.8 2.7
1.1 .5
1.8 1.8
1.4 1.2
1.7 1.3
.8 .5
.5 .6
1.1 .7
.8 .9
1.1 .6
.8 .6
1.1 .6
* + U/T&10 * *
MEAN
5.6
5.5
6.2
6.0
4.9
4.9
6.9
6.4
7.1
5.8
4.8
5.2
5.4
4.1
3.9
3.7
ST.0EV.
1.9
2.3
1.9
2.2
2.4
2.3
4.5
2.8
3.9
2.1
2.1
1.6
1.9
1.5
1.3
1.4
LINE
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
200.
201.
202.
203.
204.
RECS
90.
126.
H4.
60.
100.
79.
119.
108.
166.
40.
25.
119.
128.
51.
26.
9.
a * *
MFAN
35.0
51.7
56.0
11.8
44.0
43.7
53.5
49.3
49.0
37.9
36.8
141.1
55.8
29.1
28.2
23.1
K + * +
ST.DL'V.
32.4
41.4
48.5
81.01
62.5
54.5
50.5
55.0
42.1
30.8
29.8
58.3
38.5
20.4
21.0
9.7
a a .
MEAN
8.8
9.3
9.9
19.2
9.1
13.1
12.3
10.2
9.2
8.2
6.9
25.5
8.5
6.3
5.4
4.4
U * a *
ST.OEV.
7.4
7.0
6.4
15.7
9.6
11.5
8.2
7.2
4.3
3.4
3.8
15.0
8.0
2.8
2,4
.7
N1* .T
MEAN
2.8
2.6
1.8
2.9
3.4
3.7
3.1
3.3
2.9
2.8
3.1
2.6
2.1
3.3
3.8
4.2
/K610 . .
ST.OEV.
.8
1.7
1.2
1.6
2.1
1.8
1.7
2.2
1.8
1.8
2.1
1.2
1.3
1.4
2.2
1.9
Il
I
IA'
NI
NMI
uI
MI
d
I
N
ANCHORAGE, ALASKA
STATISTICAL
APPENDIX C-2
SUMMARY OF GEOLOGIC UNITS
BY ROCK TYPE
STATISTICAL
APPENDIX D-2
SUMMARY OF GEOLOGIC UNITS
BY LINE

ANCIli)RAGE ALASKA LK6 I( ES(IUkCES 40-76-4104 197t-7b
STATISTICAL SUMMARY
* * * T. * *i * * *
ST .0EV.
4.6
4.9
2.6
2.8
1.5
4.6
5.9
1.3
1.7
4.8
4.1
4.9
3.5
3.7
1.5
5.3
1.2
1.0
447
2.3
ST.DEV.
8.3
7.3
3.3
4.6
1.9
6.7
9.2
3.6
3.2
5.0
5.8
6.5
3.7
4.4
1.3
6.6
3.6
1.4
4.6
2.8
A a U/Ka10 a a
MEAN
1.4
1.9
1.2
1.3
1.7
1.1
1.6
1.2
1.1
1.3
1.5
1.5
1.3
1.1
1.11
1.2
1.0
1.0
1.8
1.2
ST.DUV.
.1
1.6
.5
.5
.5
.7
.8
.4
.3
.9
.6
.8
.8
.3
.0
.6
.0
.0
1.1
.4
* U/T*10 *
MEAN
7.3
7.9
5.8
5.4
5.2
6.4
9.5
7.6
7.1
8.3
1.1
6.7
7.2
8.2
8.3
9.2
5.0
5.0
9.8
5.6
ST.DEV.
3.1
3.3
1.8
1.7
1.3
2.5
3.2
2.7
4.3
4.0
2.4
2.6
3.1
2.8
1.8
3.1
1.7
1.4
4.1
2.1
a T/Ka&I a a
MEAN ST.UEV.
2.0 .4
2.2 1.1
1.9 .6
2.3 .8
3.8 1.0
2.6 1.0
1.5 .6
1.8 .8
1.9 .7
1.3 .5
2.2 .7
2.1 .7
1.3 .5
1.2 .4
1.2 .4
1.3 .5
1.8 .7
1.5 .1
1.6 .7
1.6 .6
u'
hl
)
uI
Ii
. . * K . . *
CODE
1.
2.
102.
103.
IN 114.
117.
131.
133.
138.
141.
202.
204.
205.
227.
228.
229.
253.
254.
256.
336.
UNIT
WATER
ICE
0
OP
MTC
LTC
TV
TG
T XC
T KG
K
UMZ1
UM72
UJ
MJ
LJ
MzPZM
MZPZU
SVG
LPZPC
REC S
23.0
245.0
37.0
223.0
4.0
79.0
25.0
5.0
35.0
248.0
228.0
531.0
191.0
34.0
6.0
90.0
7.0
2.0
97.0
15.0
MEAN
70.2
46.1
45.0
39.3
28.5
48.5
44.0
46.4
37.4
76.1
49.9
66.9
61.5
61.3
49.5
66.0
39.7
32.5
39.0
44.5
ST.EV.
37.8
29.0
15.3
18.9
3.4
28.3
31.3
7.1
13.6
32.2
-24.6
27.3
18.9
24.6
6.9
26.3
29.8
16.3
20.9
15.1
* * M
M[ A N
12.8
9.5
6.4
6.6
6.3
9.7
8.6
7.81
5.5
10.1
8.8
12.0
7.4
7.2
6.2
9.4
4.1
4.0
7.8
6.1
MEAN
18.5
12.2
10.5
10.7
11.2
13.8
10.7
10.4
8,2
12.2
12.3
16.9
9.9
8,9
7.2
10.0
7.8
7,0
7.9
10.2
41
All
oil
ANCHORAGE ALASKA LKD RESOURCES 4U-ltb-4104 1916-18
STATISTICAL SUMMARY BY LINE
LINE
1.
2.
3.
4.
u 5.
6.
7.
8.
9.
10.
11.
200.
201.
202.
203.
RECS
220.
236.
199.
153.
160.
178.
117.
103.
108.
136.
146.
110.
69.
110.
80.
. t *
MEAN
61.9
58.1
57.5
38.3
52.7
53.0
51.3
59.5
54.3
57.2
57.8
64.9
60.4
65.2
50.5
K * a A
ST.DEV.
37.6
27.4
28.5
19.7
29.9
29.1
22.3
24.2
25.7
28.7
24.9
25.0
24.4
29.5
32.0
a a a U a a a
MEAN
8.9
9.2
10.4
7.6
11.3
9.9
8.3
9.4
8.5
9.3
10.2
6.8
8.0
11.1
9.9
* * a T a a *
ST.DEV. MEAN
5.3 10.7
4.4 10.9
4.4 13.5
4.0 8.8
6.2 14.1
4.8 14.5
3.0 13.2
4.2 13.0
4.2 12.3
4.5 13.6
4.8 13.8
2.7 12.1
4.2 10.3
4.6 15.4
6.5 14.6
ST.DE V.
6.3
5.4
5.9
3.5
7.2
6.7
5.5
5.3
6.6
6.6
5.9
4.1
5.4
7.7
10,2
A a U/KAIO a s
MEAN
1.2
1.2
1.4
1.6
1.6
1.9
1.2
1.1
1.1
1.1
1.3
.6
.8
1.2
1.4
ST.DEV.
1.0
.6
.l
1.2
.9
1.6
.8
1.0
.7
1.0
1.0
.5
.6
.6
A a U/T.10 . a
MEAN
8.6
8.6
7.6
7.9
7.4
7.0
5.9
6.7
6.7
6.1
6.8
5.3
6.7
7.0
,e 6.3
ST.DEV.
3.4
4.0
3.0
4.0
3.2
2.9
1.9
2.4
2.6
2.3
2.7
1.8
2.7
2.6
2.0
a a T/K.1o a a
MEAN
1.4
1.5
1.9
2.0
2.3
2.4
2.2
1.9
1.7
2.0
1.9
1.4
1.3
1.9
ST.DEV.
.8
.8
.8
1.1
.H
.8
.7
1.0
.8
.9
.8
.6
.* f
.8
2.3 1.0
MM
WI
d
i
N
KENAI AND SELDOVIA, ALASKA
APPENDIX C-3
STATISTICAL SUMMARY OF GEOLOGIC UNITS
BY ROCK TYPE
APPENDIX D-3 AND D-4
STATISTICAL SUMMARY OF GEOLOGIC UNITS
BY LINE

KENAI/SELDOVIA ALASKA LKH RESOURCES INC. 40-/6-41114 1976-1H
STATISTICAL SUMMARY
CODE UNIT
1. WATER
2. ICE
101. OH
102. OP
uu 103. QV
AA 105. UTC
106. LTC
107. MTC
108. TG
109. TKG
M 201. UMZ1
203. UMZ2
205. UJ
206. MJ
207. LJ
208. MZG
4u 209. JG
A 210. JTRM
211. UTR
212. TRV
401. UM
RECS
40.0
62.0
68.0
633.0
2.0
24.0
.0
14.0
62.0
24.0
511.0
191.0
54.0
39.0
26.0
2.0
47.0
1.0
6.0
3.0
3.0
a * * K * * *
MEAN
25.5
32.1
29.0
29.7
34.5
39.6
51.5
30.0
61.1
43.5
53.5
37.4
39.2
33.9
31.6
47.7
36.7
18.0
24.0
22.9
26.7
ST.OEV.
17.8
25.0
21.5
13.4
17.3
20.4
4.9
11.9
19.2
16.0
25.8
16.6
16.7
16.2
11.7
14.2
20.6
1.4
11.2
5.1
12.5
.* *
MEAN
6.6
7.0
5.7
5.0
3.0
6.0
.0
4.9
10.7
5.0
7.3
4.7
4.6
4.4
3.9
3.5
4.7
4.0
3.8
5.0
7.0
U * *
ST.0EV.
2.9
4.1
2.6
1.6
1.0
2.2
1.0
1.4
3.6
2.5
3.8
1.7
2.3
1.8
1.7
1.0
2.2
1.0
1.3
2.6
2.6
MEAN
9.8
9.5
8.1
10.3
10.2
12.9
.0
6.6
18.5
10.0
14.8
10.1
7,5
7.6
7.1
10.0
8.6
6.0
7.2
8.5
7.4
T . * *
ST.DEV.
4.5
5.6
4.4
3.5
4.1
5.8
1.0
2.2
5.6
3.7
6.5
3.4
2.7
3.6
2.5
6.9
3.5
1.0
1.9
3.7
1.6
* * U/K*10 * * * * U/Tll * *
MEAN ST.DEV. MEAN ST.DEV. MEAN
1.5 .8 4.9 1.9 3.6
1.2 .4 5.5 2.0 3.0
1.2 .5 4.9 1.7 2.8
1.2 .5 4.5 1.8 3.3
1.0 .0 5.0 .0 2.1
1.3 .5 4.3 1.7 3.0
.0 .0 .0 .0 .0
1.8 .6 7.7 3.0 2.0
1.4 .6 5.6 1.9 2.7
1.1 .3 4.2 1.6 2.0
1.1 .5 4.3 1.6 2.5
1.0 .3 4.4 1.6 2.6
1.2 .4 6.3 2.6 1.7
1.3 .4 5.7 2.1 2.2
1.2 .4 6.3 2.5 2.0
.0 .0 5.5 .7 2.0
1.2 .4 5.4 2.1 2.3
2.0 .0 7.0 .0 3.0
1.0 ,0 5.2 1.8 2.6
1.7 .6 5.0 .0 3.2
1.7 .6 9.3 2.1 2.3
a . T/K+10 . *
ST.0EV.
1.9
2.0
1.5
1.4
.9
.8
.0
.8
.7
1.2
1.0
1.4
1.0
1.6
.9
1.7
1.5
.0
1.0
1.0
1.4
No
W-
1
u1
NI
Ii'
Al
KFNAI/SELOOVIA ALASKA LKA RESOURCES, INC. 40-16-41114 1976-70
STATISTICAL SUMMARY BY LINE
* LINE
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
200.
201.
205.
206.
207.
208.
RECS
27.
35.
53.
78.
79.
65.
45.
46.
64.
63.
101.
11.
40.
9.
107.
72.
* * * K * * *
MEAN ST.fEV.
34.8 21.2
28.9 18.5
31.1 18.8
30.2 18.6
37.4 21.3
33.1 15.6
31.2 16.6
32.5 17.2
37.7 21.2
43.5 26.1
38.0 22.7
31.2 18.6
35.8 16.4
25.3 18.1
29.1 12.7
53.8 27.4
70. 50.8 18.2
a a a
MEAN
5.8
5.3
5.1
5.6
5.2
4.8
4.9
5.2
5.6
8.0
6.0
4.5
3.3
5.4
5.1
7.6
U a * .
ST.DEV.
3.0
2.5
2.1
2.5
1.9
1.5
1.6
2.5
2.9
5.6
3.0
1.9
1.6
1.6
1.4
3.3
2.2
* * a T a a .
MEAN ST.DEV.
10.1 4.3
9.4 4.4
9.9 3.5
9.8 4.6
10.6 3.9
11.5 4.1
10.3 4.1
9.9 4.4
11.1 6.1
12.0 5.8
11.2 5.9
8.9 3.8
7.3 2.9
7.5 3.4
9.9 3.1
17.2 6.2
13.4 5.0
. a U
MEAN
.5
1.0
.8
1.0
.8
.8
.9
.8
.8
1.1
1.3
1.0
.3
.7
1.2
.9
.6
/K.10 . *
ST.DEV.
.6
.6
.7
.5
.6
.5
.4
.6
.5
.7
.9
.8
.5
.5
.7
.7
.6
" * U/Ta10 d *
MEAN
4.5
4.6
4.6
4.4
4.2
3.7
3.8
4.1
4.3
5.1
4.9
5.0
5.2
4.2
4.7
3.8
4.0
ST.DEV.
2.1
1.7
1.8
1.9
1.6
1.2
1.4
1.7
1.9
1.8
2.1
2.5
1.7
1.3
1.1
1.2
1.3
a * T/K10 a *
MEAN ST.DEV.
2.9 1.6
3.3 1.6
3.3 1.8
3.2 1.9
2.9 1.7
3.0 1.2
3.2 1.4
2.9 1.5
2.7 1.1
2.4 .9
2.9 1.4
2.9 1.8
1.7 1.0
3.0 1.1
3.2 1.5
3.1 1.2
2.3 .8
0
1.
KENAI/SfLOOVIA ALASKA LKU RESOURCES, INC. 40-lu-41U' 1976-18
STAfISTICAL SUMMARY BY LINE
a a a K a a a
LINE
23.
24.
25.
26.
27.
2a.
29.
30.
31.
32.
200.
201.
206.
208.
214.
RECS
116.
103.
82.
66.
30.
66.
61.
3H.
61.
19.
4.
3.
14.
114.
70.
MEAN
39.6
34.9
45.8
35.2
49.9
43.8
36.1
32.0
38.4
43.0
34.7
28.4
19.4
35.6
57.0
ST .DEV.
23.7
18.1
28.7
20.9
28.3
25.4
20.2
18.3
13.5
16.6
14.3
11.6
7.4
18.2
22.3
. . a U a a a
MEAN
5.4
5.1
7.3
6.2
7.3
8.5
6.3
5.4
4.1
4.8
4.0
3.3
5.2
4.9
10.7
ST.DEV.
2.4
1.6
4.1
2.9
3.3
4.2
3.2
2.3
1.5
1.4
2.7
1.5
1.5
2.2
. a * T * . a
MEAN
10.6
9.1
13.0
11.1
14.2
13.0
10.8
10.1
10.2
10.8
9.4
6.7
7.5
10.2
17.8
ST.DEV.
5.2
4.1
6.8
5.2
6.2
6.5
4.9
4.2
3.6
2.6
3.5
2.4
2.0
3.9
5.9
. . U/K*1& + 0
MEAN
1.0
1.2
1.0
1.0
.8
1.1
.9
.9
.7
.4
,2
.7
1.6
.9
1.4
ST.0EV.
.6
.7
.8
.1
.6
.6
.6
.6
.5
.5
.5
1.2
.6
.6
.5
a * U/Tl10 + a
MEAN
5.0
5.9
4.7
4.7
4.6
5.2
4.8
4.7
4.2
3.9
3.2
3.5
6.9
4.4
5.8
ST.DEV.
2.3
2.4
1.9
2.0
1.7
1.8
1.6
1.6
1.9
1.3
1.3
.7
3.6
1.5
1.8
I . T/K*10 a a
MEAN
2.5
2.4
2.8
3.2
2.5
2.l
2.9
3.0
2.3
2.5
2.7
2.0
4.0
2.7
2.8
ST.DEV.
1.1
1.0
1.3
1.4
1.4
1.6
1.6
1.6
.9
1.4
1.1
.9
2.1
1.1
.9
MI
ill
ul

SEWARD AND BLYING SOUND, ALASKA
APPENDIX C-4
STATISTICAL SUMMARY OF GEOLOGIC UNITS
BY ROCK TYPE
APPENDIX D-5 AND D-6
STATISTICAL SUMMARY OF GEOLOGIC UNITS
BY LINE

.TA TISIIC -L SOMMAI(Y
uu
CODE U!iIT
1. WATFkR
2. ICE
102. '1S
1u6. TG
41 114. LT
115. LTV
116. TOG
201. UMi 1
203. KJM
41.0
t.6.0
f, ti . 0
21.0
121.0
1 3 *I)
84. (
989.0
57.0
1* * 0MFAN
1 .0
45. 5
61.5
56.2
43.4
22. E;
83.7
69.9
oS. 0
< . *
ST.1FV.
I18.4
3.1
28.8
50.6
24.1
21.6
41.9
33.9
24.9
r . .
MI AN
'.. J
). u
5.1
1.1
12.2
9.U
n.6
I.liE V.
J.4
5.
4.1
86
2.5
4.8
5.2
4.2
2.3
Ai A A
9.5
19.9
23.6
14.6
10.1
29.2
21.7
14.3
ST.1) V.
5.2
8.4
6.4
7.N
13.5
5.0
Y * II/K+1u * *
MI Au i. T FV.
1 .5 .9
1.'t .7
1.h .7
1.2 .b
.6 .:;
1.3 .6
1.1 - .5
1.1 .3
A A U/
ME AN
4.4
4.5
4.3
6.1
3.4
3.8
3.7
4.1
4.5
1+10 A +
sI.DEV.
1.7
2.2
1.5
2.4
1.
1.1
1.1
1.4
1.4
A A T/K+'I! . A
MLAU N ST.DIEV.
4.1 2.0
3.5 1.8
3.1 1.3
2.2 .h
3.2 1.3
4.7 2.1
.3.4 1.)
2.9 1.2
1.9 .9
lit
II
C)
IL
uI
tAl
WI
No
Ili
nI
WII
M IwA+U/I-LYIWi ! 11fI0 1,LA'.KA L.KI' It1:.0UNClS 40-1.-'11.'1 1 )It -7k
SF'JAHII/IlL.Y NG SOUNJ ALASKA LKb RFSOUNCES 40-It-41 4 19rlt-78
STATISTICAL SUMMARY bY LINE
* * * K * * *
LiNIE
12.
13.
14.
15.
JL 16.
17.
10.
19.
20.
21.
IN 22.
209.
210.
211.
212.
RFCS
114.
139.
129.
112.
91,.
70.
70.
60.
69.
66.
7.
90.
113.
65.
22.
MEAN
62.5
51. H
580 b
62.8
71.0
59.3
74.6
54.3
46.2
63.1
60.7
19.4
65.5
37.0
42.7
ST.0FV.
32.4
36.1
32.9
29.9
37.5
34.0
42.5
33.4
34.4
35 *
41.4
36.6
36.4
36.0
23.5
* r r
MFAN
9.6
8.1
9.1
9.8
10.1
9.7
10.0
8.3
9.3
9.1
9.5
10.0
9.8
9.0
5.4
11 A * r
ST.D V.
4.7
4.8
4.0
3.9
5.0
3.7
3.9
3.6
4.1
4.1
4.1
4.6
4.6
6.0
1.8
* * * T * *
MFAN
20.2
16.5
16.9
20.9
19.9
18.2
22.2
18.1
17.3
20.6
18.9
24.4
21.5
16.3
14.1
ST .DE V.
9.7
9.1
11.3
9.0
9.4
8.9
10.4
9.2
9.0
8.8
10.4
9.5
9.6
13.6
6.0
* * U/K*10 * r
Mf AN
1.2
1.1
1.1
1.2
.8
.9
.9
.11
.9
.9
.9
.7
.9
1.2
.8
SI.DfV. MEAN
1.0 4.2
.6 4.1
.6 4.6
.8 4.2
.5 4.4
.3 4.1
.5 4.0
.5 3.7
.5 3.9
.4 3.8
.5 4.0
.5 3.6
.5 3.9
.8 3.6
.5 3.4
* * U/T*10 * *
ST.DEV.
2.1
1.2
1.4
1.2
1.4
1.3
1.3
1.2
1.6
1.2
1.3
1.0
1.4
1.2
1.4
u
I'
* * T/Kalu * r
MEAN
3.3
3.2
2.9
3.4
2.4
3.2
2.7
3.3
3.4
3.1
2.9
2.8
3.1
4.5
3.1
ST.0EV.
1.5
1.5
1.2
1.8
1.0
1.6
1.1
1.7
1. t8
1.3
1.1
1.1
1.3
2.5
1.0
Sf[WAkI/bLYING SOUIID ALASKA LKf RE SOURCES 40--i,-41(4 1'17,-18
STATISTICAL SUMMARY BY LINE
* * * K * * * A * A U a r A a a r T r r * . A I/K.IL & A 'a U/Ta1l r a a a T/KA10 a aUI
LINF RE~CS MEAN ST.DEV. MEAN ST.DEV. MEAN ST.DEV. MEAN ST.DEV. MEAN ST.DEV. MEAN ST.DEV.
23. 62. 54.1 36.2 9.2 3.8 17.t 9.1 .1 .5 3.7 1.3 3.2 1.5
24. 22. 42.3 29.6 U.9 4.4 13.3 b.0 1.1 .8 5.5 2.4 2.7 1.1
25. 14. 47.6 25.1 7.3 4.7 15.4 6.6 .8 .6 3.7 2.5 3.0 1.1
26. 18. 58.8 44.3 14.2 8.8 16.4 8.6 1.6 .9 6.9 2.4 3.1 1.9
209. 1. 28.9 10.6 3.0 .0 10.1 3.9 .0 .0 4.0 .0 3.2 .9
210. 0. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
211. 9. 45.2 19.4 1.1 1.8 16.6 6.3 .9 .6 3.3 1.3 3.4 .9
212. 11. 43.9 19.1 4.4 1.3 14.2 6.0 .5 .5 3.0 .6 2.9 .7
214. 26. 79.4 57.6 12.0 1.0 19.7 11.4 .9 .4 5.0 1.2 2.5 1.5
no
' t'
LI
ml
Al

APPENDIX E
COMPARISON OF GEOLOGIC MAP SYMBOLS
WITH COMPUTER DESIGNATIONS

APPENDIX E - 1
COMPARISON OF GEOLOGIC MAP SYMBOLS
WITH COMPUTER DESIGNATIONS TYONEK QUADRANGLE
Computer Computer
Numeric Letter
Code Code Map Code
1 WATER (water)
2 ICE (ice)
101 QH Qh
102 QP Qp
105 UTC uTc
106 LTC lTc
108 TG Tg
109 TKG TKg, TKsl
110 TV Tv
111 TMZG TMzg
112 TKME TKme
201 UMZ uMz, Sv, mJ
209 JG Jg
213 LMZM lMzm
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APPENDIX E - 2
COMPARISON OF GEOLOGIC MAP SYMBOLS
WITH COMPUTER DESIGNATIONS - ANCHORAGE QUADRANGLE
Computer Computer
Numeric Letter
Code Code Map Code
1 WATER (water)
2 ICE (ice)
102 Q Q
103 QP Qp
114 MTC mTc
117 LTC lTc
131 TV Tv
133 TG Tg
134 TOG Tog
138 TXC Txc
141 TKG TKg
142 TMZG TMzg
202 K K
204 UMZ1 uMz 1
205 UMZ2 uMz2
227 UJ uJ
223 MJ mJ
229 LJ 1J
253 MZPZM MzPzm
254 MZPZU MzPzum
256 SVG svg
328 PZUM Pzum
336 LPZPC lPzpC
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APPENDIX E - 3
COMPARISON OF GEOLOGIC MAP SYMBOLS
WITH COMPUTER DESIGNATIONS - KENAI AND SELDOVIA QUADRANGLES
Computer Computer
Numeric Letter
Code Code Map Code
1 WATER (water)
2 ICE (ice)
101 QH Qh
102 QP Qp
103 QV Qv
105 UTC uTc
106 LTC lTc
107 MTC mTc
108 TG Tg
109 TKG TKg
201 UMZ1 uMz 1
203 UMZ2 uMz 2
205 UJ uJ
206 MJ mJ
207 LJ 1J
208 MZG Mzg
209 JG Jg
210 JTRM JTrm
211 UTR uTr
212 TRV Trv
401 UM um
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APPENDIX E - 4
COMPARISON OF GEOLOGIC MAP SYMBOLS
WITH COMPUTER DESIGNATIONS - SEWARD AND BLYING SOUND QUADRANGLES
Computer
Numeric
Code
1
2
102
106
114
115
116
201
203
Computer
Letter
Code
WATER
ICE
QS
TG
LT
LTV
TOG
UM Z 1
KJM
Map Code
(water)
(ice)
Qs, Qp
Tg
1T
lTv
Tog
uMz1 , KJv
KJm, uMz 2
E.4
APPENDIX F
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APPENDIX F - 1
NUMBER OF SAMPLES USED TO GENERATE MEAN AND STANDARD DEVIATION
TYONEK QUADRANGLE
Map Code K
(water)
(ice)
Qh
Qp
uTc
lTc
Tg
TKg, TKsl
Tv
TMzg
TKme
uMz, Sv, mJ
Jg
lMzm
36
272
227
1014
29
37
302
202
40
17
45
302
78
42
U
17
134
82
326
11
25
266
74
33
8
45
214
58
37
Th
30
239
187
853
27
36
294
189
36
1
45
249
75
42
F.1
APPENDIX F - 2
NUMBER OF SAMPLES USED TO GENERATE MEAN AND STANDARD DEVIATION
ANCHORAGE QUADRANGLE
K
(water)
(ice)
Q
Qp
mTc
lTc
Tv
Tg
Tog *
Txc
TKg
TMzg *
K
uMz 1
uMz 2
uJ
mJ
1J
MzPzm
MzPzum
svg
Pzum *
lPzpC
33
360
79
437
5
113
31
10
0
60
318
0
280
688
280
40
7
114
21
3
160
0
26
U
30
282
56
311
4
96
26
10
0
42
263
0
265
613
233
39
7
96
9
3
109
0
19
Th
30
306
77
414
5
110
20
10
0
58
267
0
278
670
266
39
7
106
17
3
114
0
22
*No mean and standard deviation computed for
this unit due to insufficient samples.
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APPENDIX F - 3
NUMBER OF SAMPLES USED TO GENERATE MEAN AND STANDARD DEVIATION
KENAI AND SELDOVIA QUADRANGLES
Map Code K
(water)
(ice)
Qh
Qp
Qv
uTc
lTc
nTc
Tg
TKg
uMz 1
uMz2
uJ
mJ
1J
Mzg
Jg
JTrm
uTr
Trv
un
172
253
261
1456
18
46
2
41
65
72
770
404
116
138
140
3
267
2
21
15
7
U
39
63
67
631
1
24
0
14
62
24
509
190
53
40
26
3
43
1
6
3
3
Th
161
207
225
1415
11
46
0
38
65
58
750
401
103
118
113
3
202
1
16
13
-7
F.3
APPENDIX F - 4
NUMBER OF SAMPLES USED TO GENERATE MEAN AND STANDARD DEVIATION
SEWARD AND BLYING SOUND QUADRANGLES
K
(water)
(ice)
Qs, Qp
Tg
iT
lTv
Tog
uMz1 , KJv
KJm, uMz2
221
173
83
30
375
144
110
1421
86
U Th
44
70
64
27
128
11
90
1021
58
218
168
82
30
363
130
110
1410
83
F.4
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APPENDIX G
MICROANALYSIS
The introduction and general acceptance of high sensitivity magnetometers
in the past decade has led to numerous innovative changes in instrumen-
tation, data acquisition techniques, data compilation techniques, and
interpretation. Because the system incorporating all these sub-systems,
and not the magnetometer itself, is the key to cost effectiveness and
to rapid turnaround of data, it is important to appreciate the implica-
tion of each part of the system and not just the advantages of a high
sensitivity magnetometer alone.
This document describes one important sub-system, a computerized inter-
pretation technique called MICROANALYSIS. The following discussion
presents a brief theoretical foundation for this technique (Theory),
its practical application (Practice) and a user's manual (Using the
Microanalysis).
There is a profile for every flight line of the survey. Each of the
profiles consists of the following:
1. Measured total field magnetic profile.
2. Calculated horizontal gradient magnetic profile.
3. Horizontal scale.
4. Distance in feet or meters from the origin to line end.
5. Datum level consisting of the recorded terrain clearance, baro-
metric altitude, or an arbitrarily selected datum level.
6. Fiducials - simultaneously registered reference marks used to
correlate all survey data.
7. Calculated depth points (scale to left in feet or meters)
A (triangle) from horizontal derivative
O (octagon) from total field
Size of symbol denotes pass - (operator length, see page G.5
8. Blocks of printout showing line number, operator spacing infor-
mation, scales, directions, etc.
Before proceeding with a detailed explanation of the profiles,
we will briefly set forth the theory behind Microanalysis.
Theory
The fundamental problem in potential field (magnetic) interpretation
is the fact that at any depth level, a distribution of magnetic dipoles
can be found which will produce a given anomaly. This ambiguity can
only be removed by the assumption of limited geometric configurations
of the causative body (i.e., dike, contact, prism, lens, cylinder,
basement rise, etc.). Once this assumption has been made, one can 'then
find a unique solution for relevant parameters, such as depth to source.
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The causative sources are generally considered to be discontinuities
in the basement surface, such as changes of slope or contacts between
two regions of differing magnetic susceptibility, or intrusive dikes
or prism-like bodies.
These sources are, in general, not isolated and are at considerable
depth, so that lateral interference between anomalies is the rule rather
than the exception. This interference must be taken into account in any
magnetic interpretation.
Pre-computer methods of interpretation are well explained in Vacquier,
et al. (1951), Reford (1964), and in a more sophisticated form in Grant
and West (1965), among others. Utilizing such techniques, an experienced
interpreter can usually satisfy the requirements of pre-high sensitivity
interpretation. However, when magnetic conditions are less than ideal,
the above methods are subject to a significant amount of error-introducing
ambiguity.
Furthermore, high sensitivity magnetometers and digital data acquisition
multiply the number of interpretable anomalies four-fold or more by
virtue of their greatly increased resolution capabilities.
This combination of high sensitivity and digital acquisition is indeed
an interdependent system, and justification of the system lies in their
combination, rather than in the application of one or the other indepen-
dently. By virtue of increasing the resolving power of the magnetometer
(high sensitivity) between one and two orders of magnitude (10 to 100
times), an interpreter has perhaps 4 or 5 times as many anomalies to
work with. Also, in contrast to the typical Fluxgate and Proton magne-
tometers, most of these additional anomalies arise from sources within
the sedimentary section which, in a very real sense, makes available a
new source of sub-surface geologic or stratigraphic information.
This expansion of the magnetic method is appropriate only if one has a
way of recognizing and measuring the parameters of these anomalies.
The dynamic range of an analog presentation on chart paper is, of course,
inadequate, hence digital recording. Once recorded in digital form,
the recognition and the measurement of the diagnostic parameters of all
anomalies can be achieved with a digital computer.
Let us distinguish between methods used to produce interpretations,
that is, to actually determine depths, susceptibilities, etc., and
techniques which are used to present the data in a different, more
useful form which can then be used for interpretation. In the latter
category are included filtering techniques, derivatives of various
orders, and upward or downward continuation. These sometimes tend to
outline bodies (second derivative) or to indicate depth by a rapid
increase in amplitude (downward continuation). However, they do not
constitute interpretation.
In 1953, prior to the widespread use of computer technology, S. Werner
(1953) published a paper dealing, to a large extent, with a serious
problem facing interpreters then and now. In order to mathematically
treat all anomalies recorded in a typical survey, one had to separate
each anomaly from the interference resulting from regional effects,
adjacent anomalies, and from anomalies arising from superposed sources.
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Werner devised a system of linear equations which take into account
these interference effects, and these linear equations were very adapt-
able to a digital computer. An additional benefit of the application
of a computer is that virtually the entire anomaly can be analyzed rather
than limiting the analysis to just certain portions of the anomaly and
only those portions when they are not affected by interference.
Werner was mainly concerned with the interpretation of mineralized dikes
in Sweden, and his approach can be quite easily explained.
The equation for a dike (thin sheet) in the total field can be written
in the form:
F(x) = A(x - x0 ), + Bz .. ......... (1)
(x - xo)2 + z2
where x represents some position along a profile and F is the total
magnetic field at x. The quantities A and B are functions of the
susceptibility and the geometry involved (dip, strike, magnetic incli-
nation, declination, etc.), xo is the horizontal coordinate along the
traverse of the top of the dike, and z is the depth to the top of the
dike. There are four determining physical quantities - A, B, x0 and z.
Werner points out that in the simple case where observations are made
in a level plane over level-bounded bodies whose length and depth are
infinite and whose strike is perpendicular to the direction of the
profile, the equation for a dike can be cast into the following inter-
pretation equation:
ao + alx + boF + b 1 xF = x 2 F . . . . . . . (2)
In this equation, x and F are the same as above, and it follows that:
a0 = -Ax 0 + B)
a1 = A
.. . . . . . . . . . . . . (3)
bo = -x0 2 - z2 )
b 1 = 2xo0 )
Conversely, the depth and horizontal position of the top of the dike are
functions of the parameters of the interpretation equation (2):
x0 = bi )
) )....................... .. ... (4)
z = + S -4b0  - b1 2 )
Since there are four unknowns, simultaneous solution of the interpre-
tation equation (2) at four x values and their corresponding F values
will yield solutions for a0 , a1 , b0 , and b1 , and from equation (4),
for xo and z. In the simple case, the geometric solution is complete.
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If we now admit the possibility of interference and assume that it can
be represented by a polynomial of some degree, this can be added to
equation (1):
A(x - xo) + Bz
F(x) = 2 + Co + Clx +...+ Cnxn(5)
(x - xo) 2 + z2
where n is the order of the interference polynomial and the C's are
the coefficients. We now have a total of (n + 5) unknowns and therefore
(n + 5) equations, and (n + 5) data points are required to solve for
the unknowns. In practice, a second order polynomial is generally
sufficient, so that 7 points are required for solution. Werner also
presents a simple method for solving the simultaneous equations which
amounts to multiplying the data points by a set of linear operators,
thus greatly reducing the labor involved. Although this represents the
first attempt to deal automatically with interference, it still is
necessary to assume the type of source configuration; i.e., dikes, and
to correctly assume the interference.
It should be pointed out that the above theory is valid for all semi-
infinite, homogeneous, sheet-like bodies, whatever their strike or
dip, and at any magnetic latitude, as long as the width of the sheet
is less than the depth to the top edge of the sheet. If such is not
the case, however, the theory can be extended by the recognition that
such a body - a "thick sheet" - can be considered as being bounded by
two interfaces.* The magnetic anomaly for a thin sheet is precisely
the same as the derivative of the magnetic anomaly for a similarly
positioned interface. Thus, by solving the simultaneous equations on
both the total field and on the calculated horizontal derivative of
the total field, we are able to identify and calculate the pertinent
characteristics of thick sheets and individual interfaces as well as
thin sheets.
A further extension of the theory results from the fact that the anomaly
due to a change in slope of a uniformly magnetic horizon is mathematically
expressed as an interface anomaly. In the limit, of course, all of
geology can be considered to be a distribution of homogeneous bodies
bounded by interfaces. Thus, if a body or a contact or a slope change
is even slightly two dimensional, it is susceptible to analysis by
MICROANALYSIS.
The power of the equations employed for direct interpretation of magnetic
anomalies permits a unique solution even when only parts of an anomaly
are undisturbed by adjacent anomalies. Solutions are found from any
set of equally-spaced or near equally-spaced points. These points are
not predetermined or in any way critical points along the profile.
Practice
In practice, measurements of the magnetic field are either made at equal
intervals or are reformatted to approximately equal intervals by utilizing
navigation data along a profile line. Therefore, the data are in the
ideal form for digital analysis.
* All "thin sheets" are also bounded by two interfaces, but the inter-
faces are too close together for their individual anomalies to be
distinguishable from one another - the combination of the two results
in a single thin sheet anomaly. In geological terms, an interface is
simply a dipping contact.
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In the actual analysis, the computer reads seven equally-spaced points
along a flight line from the edited magnetic tape (raw data). It uses
these points to solve seven simultaneous equations (in F and x) for x0
and z (see equations.4 and 5). The entire sequence of points is then
advanced by one data point (even if the seven points used for the
calculation are spaced further than one data point apart) and another
calculation is made for xo and z. In this way, as many x0 and z pairs
are obtained as there are data points along a magnetic profile. Still
within the computer, the calculated depth points are examined for
consistency -- if the operator is passing over an anomaly, there will
be a closely grouped set of depth points indicating a source for the
anomaly. Inconsistent depth calculations are rejected. The depth
points are then printed out and recorded for subsequent plotting to
scale below the anomaly profile by a CalComp drum plotter.
The sensitivity of the seven point observational array to the detection
of an anomalous source is strongly related to the horizontal distance
subtended by the array. The deeper a geologic source, the broader its
associated magnetic anomaly; it follows then, that the physical dimen-
sions of the array must be larger to recognize it. For this reason,
the computation sequence described in the previous paragraph is repeated
several times, with the distance between points in the array increased
each time. In a typical example, the first pass of the seven point
operator might be set to subtend a horizontal distance such that only
magnetic anomalies arising from geologic sources within 2,000 feet of
the airplane would yield depth determinations that are valid. The
second pass would then cover a depth range of about 1,500 to 4,000 feet
below the plane, the third pass about 3,000 to 7,000 feet below the
plane, the fourth pass about 6,000 to 15,000 feet, the fifth pass about
14,000 to 35,000 feet, the sixth pass about 30,000 to 60,000 feet, and
so on. The depth band ("spacing") parameters for each pass are shown
on the profile and in the printout. Both the operator size and the
number of passes are optional inputs to the program. To assure com-
pleteness of coverage, there is always a significant amount of overlap,
and it frequently happens that a given anomaly is "recognized" on two
(or more) different passes.
The only filtering required for the successful operation of the program
is an antialias filter. Programs using low-pass filters introduce
errors particularly in derivative calculations and reduce the resolution
of the method.
What is referred to above as a pass of the seven point operator over
the data is actually two passes - one over the observed total field
and one over the horizontal gradient (first derivative) calculated from
the total field. It may be recalled that the former is looking for
thin sheets, while the latter is identifying interface anomalies. Depth
points from each are shown separately on the CalComp profiles and
identified in the legend.
Because of the obvious mathematical relationships between the total
field and its horizontal gradient, many anomalies yield both gradient
and total field depths. The former are usually on the/order of 20%
shallower than the latter. It remains then in such instances for the
interpreter to decide which depth is correct - that for the dike or
that for the interface. This is the essential ingredient of the inter-
preter and is fundamentally a subjective operation. However, the basic
objectivity of the Microanalysis solutions offer immeasurable assistance
in retaining geologic interpretative continuity throughout a survey.
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Using the Microanalysis Profiles
By convention, the west end of the profile is on the left. If, for
any reason, the actual flight direction is in question, that is
whether the aircraft was on an eastbound or westbound heading, it
can be determined by examining the fiducial sequence. Since fiducials
increase with time, an increase in the fiducial sequence from left
to right, for example, indicates that the traverse was flown from
west to east.
The fiducial system can be either a time domain or a spatial domain
system. One common practice in a time domain system uses 8 digits,
the first three of which record the Julian Day (1 - 365) and the re-
maining five, using 00000 as midnight, count the seconds after mid-
night from this base. Typically the Julian Day is shown only once at
the start of the profile. For example, the field measured at fiducial
39,754 was recorded at 11:02:34AM. Each traverse will be identified
in a log by the Traverse Number and the Julian Day. Thus, the measured
field can be precisely determined in time, which facilitates correla-
tion to the diurnal records and to independently measured observatory
records.
If the fiducial system operates in the spatial domain using Doppler
navigation, then the data points are measured in equal units of ground
distance traversed. Doppler navigation facilitates or simplifies to
the same extent, the computer processing problem for interpretation.
"Loop number" refers to an operator pass (one trip across the set of
data points). The first window (or operator) has a physical length
that is stated in terms of feet, meters, or data-point intervals.
Each linear operator consists of seven equally spaced data points as
described in the previous section. Any number of linear operators
can be applied to the data, but in this Alaska Survey four operators
are adequate to examine the first 5,000 to 8,000 feet of the geologic
column. How the first length and the lengths of the subsequent opera-
tors are determined is largely the result of empirical testing
with model studies. Short operators are used in mineral surveys and
when the aircraft has a small terrain clearance. Usually about six
operators are needed to determine all magnetically definable geologic
information from the surface to the Curie point.
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Once the length of the first operator has been chosen, the lengths of
the remaining operators are set so that each overlaps the previous
operator and examines a progressively deeper portion of the section.
After some experimentation, the length of the first operator is chosen.
The actual length in a time domain fiducial system varies slightly from
line to line. It depends upon the data point spacing, determined by
the time domain fiducial system and thus varies as the speed of the
aircraft varies. For example, typical eastbound lines on an offshore
survey may range from 70 to 80 meters between data points, and for
typical westbound lines the average distance between data points may
be 80 to 90 meters. Thus, to acquire an operator length of 1,500 to
2,500 meters in length* using seven equally spaced data points, a
sample would be chosen every fourth data point interval. Continuing
with this example, should the average spacing between data points on
a given line be 80 meters, four data point intervals would be 320 meters
and six sample intervals (to acquire the seven points) would represent
a total distance of 1,920 meters. This particular interval and the
corresponding intervals for typical passes two through five are listed
in the following table and illustrated in Figure G-1.
Loop No. Sampling Interval Window Length**
1 4 1920
2 8 3840
3 16 7680
4 32 15360
5 64 30720
Regardless of the sampling interval, the operator centers over each
data point along the total field profile and along the horizontal
derivative profile, and tests the data for a valid x (horizontal posi-
tion) and z (depth) determination. The number of solutions acquired
within the pre-established acceptance criteria is printed beside the
symbol on the print-out, and each subsequent pass of larger operators
is indicated on the profile by an increasing symbol size as shown in
the legend block.
The number of estimates falling within a group and shown beside the
symbol is an excellent weighting factor in evaluating the quality of
an estimate. When several are associated with the same anomaly, the
difference in symbol size for various passes provides an additional
control for acceptance or rejection in the interpretation of the
analytical data.
Depths are rejected if they are out of the range for an appropriate
window, and thus only valid estimates are plotted. Each depth estimate
must satisfy two acceptance criteria once it has been determined to lie
within the range specified for a given window. The first of these is
a horizontal limitation and for acceptance, a depth calculation must
fall within a specified distance of the previous solution or the average
horizontal position of the group. Perhaps this distance would be set
at 500 meters. The second criterium is a vertical limit, and each depth
must fall within a percentage of the previous determination or within
a percentage of the average depth for the group. Finally, several
* This operator length would be responsive to the shallowest geologic
or cultural magnetic affects on the ocean floor, 1,000 meters below
the aircraft.
**Assuming a data point interval of 80 meters
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consecutive estimates must be accumulated, (usually 3 to 6) all lying
within these acceptance criteria, before the depth estimate is accepted
and retained or plotted on the profile.
The volume susceptibility contrast is shown as a small number at the
end of a line projected from the center of the symbol. The number is
in cgs units x 10-4. The susceptibility value is actually a width-
susceptibility product. If the rock susceptibilities are known, then
the width can be determined. Microanalysis computes the susceptibility
(k) in units of the sample interval:
apparent k (as shown on profile) x sample interval
True k of Dike =
width
For example, if the sample interval is 80 meters and the dike is 800
meters wide, the calculated susceptibility shown on the profile will
be 10 times too great.
The susceptibility* is also somewhat dependent upon the dip of the body,
so the susceptibility of bodies with dips less than 450 is unreliable
(Jain 1976).
The dip** of the sheet, or edge, is indicated by the direction of the
line projected from the center of the symbol. The vertical exaggeration
of the profile tends to make most of the dip indications appear near-
vertical, but the calculated dip can be determined by computing the
slope of the line shown on the profile. The following table illustrates
this vertical exaggeration using a horizontal scale of 1:250,000 (6,352
meters/inch) and a vertical scale of 1,000 meters/inch.
TABLE SHOWING REPRESENTATIVE DIPS
Angle with Vertical Di
2.50 850
5.0 630
10.00 430
20.00 240
30.00 150
45.00 90
Actual computed dips for sheets or edges with dips in excess of 450
are usually within about 100 of the true dip as determined from model
studies (Jain 1976).
So that the analytical work can be completed and delivered prior to
final map compilation, Microanalysis does not incorporate "Y" axis
considerations. However, this requires that the interpretation of the
computer analysis incorporate the correction for bodies with a limited
"Y" axis dimension. If the body length is appreciably less than twice
the width, then the depth estimate will be 5% to 15% too shallow. In
practice this applies to roughly circular anomalies of limited areal
* All susceptibility calculations from remotely sensed data represent
the sum of the induced and remanent magnetism.
**Calculation of dip for a body involves the sum of the inclinations
of the induced and remanent field.
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extent. In Figure G-2, the three groups of depth solutions for the
sheet are typical of solutions derived from a circular anomaly from
a small body with a strike length comparable to its width. The
correction is approximated and incorporated into the interpretation.
The vertical limitation (limited depth extent) as shown in Figure
G-2 does not affect this correction except insofar as the interpreter
must choose between the dike and the edge.
A plan view of the body, the anomaly over the body and the profile
through the body is illustrated in Figure G-3.
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